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ABSTRACT

In this article the information extraction field of study is discussedh &apects like its place in the text
mining pipeline, the definition, the history of establishing the eviaingirocess are considered in detail.
The comparisons of two extraction approaches and architectures for theaindorextraction systems
design are presented.
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1.INTRODUCTION

Nobody will contradict the statement that we live in the Information Agiermation per se
information technologies in general, the Web and the Internet in particular have ¢htailyed the way
we work, study and communicate. There is an enormous amoumfioohation on the Web which is
available now for almost anyone. According to Moel@ fhere have been several attempts to estimate
how much information the Web contains. Even though it is obwitatssuch kinds of measurements are
very rough and approximate, they allow us to gain general unddirgjanf the volume of available data
and predict that if the trend remains the same we will have to estimatédahmation in yottabytes (1
yottabyte is equal to®2bytes) in the near future.

However, the amount of accessible information would not be of meehifuhere were no
sutable techniques to process it and extract knowledge from it. Thus, textgnimione of the
technologies which are employed for those purposes. It can be describedeasss pf identifying the
unknown information from a variety of unstructured data sourégsavgoal of further analysis of the
derived facts.

In the context of text mining technology information extraction can be fiéaksis one of the
pre-processing tasks which are used in order to make data readpdiying major text mining
techniques. These pre-processing operations involve processing the igtuicured information in the
form of documents, and presenting it in a more structured wayake fiurther post-processing analysis
possible.

2.DEFINING INFORMATION EXTRACTION
Despite the fact that information extraction is generally considered as a limk @hain of text
mining techniques, it is a powerful and self-dependent technology.

There are a lot of situations when information must be analysed sanmltoit is availabé
primarily only in the form of natural text, such as technical repcrisnsfic articles, log records, news,

21


mailto:m.ipalakova@iitu.kz

ANALYTICAL M ANAGEMENT

etc. For instance, a hospital wants to produce its own statistics abaubgheeommonly encountered
diseases within the age and gender groups of patients. But ththelatzeed is mostly stored in medical
records in textual form. Another example can be provided fromiadsssarea. A particular company or
business agency wishes to know the tendency of enterprises’ bankruptcies by industries. That kind of
information can be taken only from news reports. In both casesftrenation extraction is able to help
and accomplish those kinds of tasks avoiding people to process largatambtext documents by hand.
It reduces the amount of information to be analysed by extractirigl daets and ignoring irrelevant
ones. Derived data is presented then in a more structured database way is/leasily accessible for
applying different analysing techniques [9, .10]

In order to explain the term information extraction, definitions from tfierdnt authors, namely
Moens [L3], Cowie and Lehnert [2], Grishman [9], Turmo et d4][ have been examined. As soon as
there is no classical definition for information extraction every authfimegeit in the way which he or
she believes explains information extraction in the better way. Here is findiale of information
extraction we have come up with taking into account the consideratidthe afithors mentioned above.
It is defined in a more simplified way but without losing its coesidnd aims. Information extraction is
the identification and selection of the named entities relevant to the spedifiotabe relationships
between them and events in which they participate in the natural languadge oeder to make them
more accessible for further manipulations.

3.THE OVERALL PROCESS OFINFORMATION EXTRACTION

Analysing the process of information extraction it is become obvibat different authors
divide it in different steps of different granularity, combining them intagbrgstages and assigning the
components of the information extraction systems to accomplish theitasitved (1, 2, 69, 11, 14]
However, analysing those different approaches the general pipeline ofatheation extraction process
can be summarised and six main stages can be determined as following:

1. Initial processing which includes splitting a text into the fragments which are defined like
zones, sentences, segments or tokens. This procedure can be pelfprthedcomponents named as
tokenisers, text zoners, segmenters or splitters. As Appelt and [IEyahted, tokenisation is a quite
straightforward task for the texts in any European languageevtherblank space between characters
and punctuation indicate the boundaries of a word and a sentence respeBiivelpr example, for
Chinese or Japanese texts, where the boundaries are not so obviousrtitisrops not the simple one
and requires much more effort to fulfill it. The next task within thigets usually the morphological
analysis which includes paof-speech tagging and phrasal units (noun or verb phrases) identification.
Partof-speech tagging might be helpful to the next step which is the lexical an#lysiadles unknown
words and resolves ambiguities. In addition, the lexical analysisvewavorking with the specialised
dictionaries and gazetteers, which are composed of different types of:nitfess countries, cities,
companies and their suffixes, positions in a company, etc. If a wardatument is found in a gazetteer
it is tagged with the semantic class the word belongs to. For example, a word “Mr” will be tagged with
the semantic class “Titles” [11, 14]

2. Proper names identification (names of people or organisations, dates, currency amounts,
locations, addresses, etc.) is one of the most important operatiorsdhdin of information extraction
Proper names can be encountered in almost all types of texts ang tlealconstitute the part of the
extraction scenario. These names are recognised using a number of petiemsare called regular
expressions [6]

3. Parsing. During this stage the syntactic analysis of the sentences in then&utsuis
performed. After the previous step, where the basic entities were recotiréseehtences are parsed to
identify the noun group around some of those entities and vedpgrThis parsing stage must be done in
order to prepare the ground for the next stage of extraction relatiomsdpethose entities and events in
which they participate. The noun and verb groups are used as s¢atimagin to work on at the pattern
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matching stage. The identification of those groups is realised byiag set of specially constructed
regular expressions [6,.9]

4. Extraction of events and relations Everything which is done previously is basically the
preparation for the major stage of extraction of events and relatibich) are particularly related to the
initial extraction specifications given by a client. This process is realisedrdating and applying
extraction rules which specify different patterns. The text is matched ataies patterns and if a match
is found the element of the text is labelled and later extracted. The formwdliwriting those extraction
rules differs from one information extraction system to another, [@]. 6

5. Anaphora resolution. Any given entity in a text can be referred to several times and every
time it might be referred differently. In order to identify all the waged to nhame that entity throughout
the document coreference resolution is performed. Coreference ooemapsolution is the stage when
for noun phrases it is determined if they refer to the same entitypt. The most common types are
pronominal and proper names coreference, when a noun is replaagatdnoun in the first case and by
another noun or a noun phrase in the second one [1, 6].

6. Output results generation This stage involves transforming the structures which were
extracted during the previous operations into the output templates accordigformat specified by a
client. It might include different normalisation operations for dates, tinregreies, etc. For instance, a
round-off procedure for percentages can be executed [11, 14].

Not all of the tasks must be necessarily accomplished within one informatract®n project.
Therefore, a particular information extraction system does not have to hae¢ thibse possible
components. According to Appelt and Israel [1] there are severalddhtiraffect thehoice of systems’
components, like:

e Language. For processing texts in Chinese or Japanese languagestwitanavord and
sentence boundaries or texts in German language with words oicaltifiorphological structure some
modules are definitely necessary compared to working with Englishaots.

e Text genre and properties. In transcripts of informal speech speailstgkes might occur in
addition to implicit sentence boundaries. If information must be extracted suci texts those issues
must be taken into account and addressed while designing a systedirtgyamresponding modules.

e Extraction task. For an easy task like names recognition the parsiranaphkora resolution
modules might not be needed at all.

4. SOFTWARE ARCHITECTURES FOR INFORMATION EXTRACTION SYSTEMS DESIGN

In order to create an information extraction system the componeith worform the stages
mentioned above must be gathered into one pipeline. At the earliest stages of dlopndent of
information extraction as a field of study research groups designedatfon extraction systems from
scratch every time they faced a different extraction problem. That artly pecause at that time the
major task was to solve the extraction problem and reusabilityeaobls created was not considered at
all. Later, when the need for the integration of the tools developedfbyedif groups was realised it was
almost impossible to accomplish that task because of the diversamroong platforms used and the
fact that the tools were not meant to be used in another application [12]

Since then several architectures have been developed to facilitate the prabessformation
systems development by providing the common platform for systems’ components design, integration
and reuse. Among them are the Unstructured Information Managenwditeature (UIMA), the General
Architecture for Text Engineering (GATE), the Architecture and Témld.inguistic Analysis Systems
(ATLAS), the Automated Linguistic Processing Environment (ALPE) Employing either of them it is
possible to:

¢ Reuse the tools for natural language processing and text miniog hdve been previously
created by other developers.
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e Quickly combine different tools and thereby analyse possible approachiesi¢m of the
language processing software.

The first two architectures (UIMA and GATE) are the most promia@ut provide almost the
same capabilities.

UIMA was created by IBM and then became an Apache open-source prajgcileé®a and C++
frameworks are available. One of the major distinguishing features MAU$ a Common Analysis
Structure (CAS) which represents an original document and its sthadaftations. Thus, the UIMA
processing engine works as following. A CAS Initialiser acquia@s documents through the Collection
Reader interface and produces the initial CASs. Then Text Analysisésn@uch as language translators,
grammatical parsers or document classifiers) perform the document-lelyaigmaodify the CASs and
transfer them to the CAS Consumers. The latter in their turn executelléeicn-level analysis. It can
be said that the main interface within the UIMA processing engine takes &AiBput and returns them
as output [7].

GATE is an open-source architecture written in Java which was createa tyniversity of
Sheffield. One of the main elements of GATE is the GATE Document Manager G GDM model
includes three elements: a collection with documents which contain texts aothtions upon them.
Thus, the GDM stores all the information about the texts which is prddogehe system. All the
components of the system interact with each other only thr@M which decreases the number of
communication interfaces to one. CREOLE, a Collection of Reusable Objet&niguage Engineering,
is the GATE element which performs all the tasks of text analysis [3]

In the case of UIMA the unstructured data sources can be not onplgirstext or HTML page,
an audio or video streams can be processed as well. GATE in its portsuXML, HTML, RTF, SML
formats and plain texts [4Both GATE and UIMA have the graphical user interface for tools seaychi
browsing and integration. To upload an existing text analysis tool goctilection of predefined
components existing within the both architectures a wrapping pracedust be performed. To be
integrated into UIMA a tool must be written in C++, Java, Perl PythonGar. The C/C++, Java, TCL,
Prolog, Lisp and Perl tool’s implementations are right for GATE [3, 12].

Thus, with the advent of such common frameworks as UIMA and Ga&fége step forward has
been made in the development of the text mining technologies in gemerah ahe information
extraction area in particular. The latter has become more efficient since the resezmohdraw on the
other researchers’ successful experience and have a platform for quick systems design.

5.Two EXTRACTION APPROACHES

No matter which architecture is used to combine the components of thmatibn extraction
system it supports one of the two basic approaches of extraction, natnelyledge Engineering
Approach and Automatic Training Approach

Knowledge engineering approachlin order to extract information from available texts using a
system which supports a knowledge engineering approach a setrattion rules must be written
manually. A person who creates such a type of system, or is rddpofar writing those rules
(knowledge engineer) must be an expert in the knowledge domaserciior extraction. Apart from that,
a designer must know the formalism for writing those rules ferptrticular system used. Usually the
knowledge engineer has a number of texts which are related to the cursain. Analysing those texts
the designer finds common patterns in them and writes the rules hisingr her intuition, which
according to Appelt and Israel [1] is a very important factor in ergadi system with a high level of
performance. The rules are then interpreted by the componentsinfatmeation extraction system and
useful facts are found and extracted from the texts. Creatimgfamation extraction system using this
approach is a highly time and effort consuming iterative procéstlyFFthe knowledge engineer writes a
particular rule. Then he applies it to the available texts and checks whethekst agorectly or not.

24



ANALYTICAL M ANAGEMENT

Modifications are done if needed and the rule is examined again untitabtkesesult is achieved. Since
this approach involves writing rules, in some sources it is called as baséet approach.

Automatic training approach. In this case there is no need to design extraction rules manually.
Therefore a person who is responsible for the information extrgotemess does not have to know how
to write rules and how a system works. A machine learning itigoiimplemented in the information
extraction system creates those rules. In order to do that the algorithrhaveistccess to a large number
of training texts related to the chosen domain. Those texts must b&atadnmanually in advance to
provide examples on which the algorithm can learn and produce extradgsn Thereby, the engineer
must provide the set of training documents and be able to annotateAhmmg algorithms that can be
used for the automatic training approach there are decision trees, meginitopy models and hidden
Markov models [1]. In many sources this approach is namdtieasnachine learning approach. The
development of this method allows the information extraction area to bdesmédomain-independent
since the same machine learning algorithm can be applied to diffevendtirds as long as corpora of
domain-related texts are available.

However, it is not necessary to create all the components of an inforreatiaction system
using only one particular approach. It is quite possible to interchangeeeapproaches while building
different components of the system. One of the reasons afdhauch a possibility is that one can never
say objectively which approach is better. Both of them have their tdyemand disadvantage

As Appelt and Israel [1] stated, the systems which use a knowledge engjraggginach show a
higher performance compared to the other ones. However, they requird affottcand time and depend
on the knowledge engineer’s skills and experience and availability of linguistic resources. The very
important advantage of a machine learning based system is that it carsberredrto a different domain
easily as long as specific texts and a person who can annotatarthewvailable. But sometimes tleos
texts are problematic or expensive to obtain or there is a lack of deefwinents on which an algorithm
can learn, and manual (or even machine-aided) annotation on the scale toepdmdde reasonable
levels of performance may be expensive.

On the basis of analysing the benefits and drawbacks of bothagppeit is possible to
conclude with the criteria which determine the choice of one of them. Theimm®ttant condition to
choose the automatic training approach is the presence of a set of suitblehtelt can be used to train
the algorithm. In the case of the knowledge engineering approach dhebdity of a person who is
experienced in writing extraction rules is the most crucial criterion. Otbpects which can be
considered are the specifications and the level of performance. If the speciieatosubject to change
and the level of performance is desired to be as higher as possibieieiseasonable to apply the rule-
based approach, otherwise machine learning mechanisms can be employed.

6.INFORMATION EXTRACTION SYSTEMS EVALUATION

One of the ways to compare the extraction approaches is to measure thé pevidronance of
the systems which support them. Message Understanding Conferenddsssage Understanding
Competitions (MUCs) have played an important role in the establishing of mairiegaluate the
information extraction systems. This conference was initiated by the United [StatalsOcean Systems
Centre (NOSC) and was sponsored by the Defence Advanced Research Ryajest (®ARPA). MUCs
took place seven times from 1987 until 1998. Although the event is called a “conference”, it can be
described with other words like “competition” between information extraction research groups or
“evaluation” of their systems’ performances [2, 8, 14].

The major aim of these conferences was the evaluation of theobthie-art in the information
extraction area, discovery and promotion of the new approachessifiefdi. However, Grishman and
Sundheim (1996) claimed that MUCs differed from any other confeseinche way how the research
groups were selected in order to take part in those conferences. dlv@tiem procedure started
approximately 6 months before each conference. The research teamswerrthgisame task to extract
particular information from the sample texts. From year to year thedaskdomains were changed. The
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research groups had to develop information extraction systems to actothpis tasks. Just before the
conference the participants were given a number of test texts to be ptbossy) their systems. Then
the obtained results from researchers were evaluated and compared wgtitténe which had been

gained previously by hand [8, 14]

The domain for the first conference was Naval Tactical Operations. Stémimg MUC-2
different domains was explored, such as reports about Joint VenTaresrist Attacks and Airplane
Crashes. For the second conference, the same area of military mességethe first one was chosen
but the particular task identified by the organisers was to fill in a tempittel O slots for information to
be extracted. From conference to conference, new tasks were introduceedyaelcdime more complex;
the number of slots to be filled in increased constantly and texts in Jagangsege were used
alongside documents in English [14]

The MUCs showed that information extraction is not an easy taskisagery difficult to create
a system with an accuracy level of 100%. This means there is alelayant information in the text
which is not extracted and extracted entities in the slots which are not relevamttéskhTo evaluate
information extraction processes the two metrics, namely, Precision esall Rvere established. In
simple terms, Precision (P) is the proportion of correctly extractedesn(iti,ec) to the total number of
extracted entities (Dlyons). Recall (R) is the proportion of correctly extracted entitieg (Y to the total
number of entities which are extracted manuallyfNThus,

N N

P: COFI'ECI’ R: correct.
response Nkey

Another way of representation of information extraction systems evaluigtibased on the
notion of true and false positives and true and false negatives. It can beasaidrtiectly extracted
entities are true positives, whereas false positives are wrongly extractedaitibornSimilarly, false
negatives are relevant but not extracted information which is left inettte true negatives are the
information which is not extracted and not relevant to the task [IR€jall can be described as the
measure of extraction effectiveness, whereas precision is the measuteaofion purity. Both of them
are desired to be high. However, they are mutually dependent. If ohe ofettrics is increasing it leads
to another metric decreasing and this trade-off is unavoidable.

In order to combine precision and recall, the F measure wasluctd in one of the MUCs.
Thus,

2
F= w , 0<p<l.
PP+R

It is the harmonic mean of two metrics which allows comparing and sasgedifferent
information extraction systems using one common base. Different valugsafe used to, e.g., favour
precision over recall [1, 14].

The work that had been done through all the MUCs led to the formulattbm#oduction of
basic extraction tasks. MUC-6 and MUC-7 contributed the most to this protessNamed Entity
Recognition (NER) task is the first step of any information extractigsiem which involves proper
names and quantities identification. The techniques used to accomplistskae well-understood now
and NER can be considered as a more or less “solved problem”. The Template Element task (TE) is the
next step to identify not only names but the descriptions of thoseesa® well. The Template
Relationship (TR) task implies finding the relationships between the entitiestedttaring the previous
tasks. The Scenario Template (ST) task is based on the extraction accortfingd&scription of the
particular event. The goal of the final Coreference task (CO) is to determine abhuhs, pronouns and
noun phrases that refer to the same entity [8, 14]

After the last Message Understanding Conference 7 in 1998, the evalahtioformation
extraction systems has not stopped. MUC has been followed by the@ti¢dContent Extraction (ACE)
programme since 1999. However, ACE is not just a copy of MUG(férs from its predecessor in the
following several ways [5]:
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e ACE defined 3 main extraction tasks different from those of MUKe tasks are: Entity
Detection and Tracking, Relation Detection and Tracking, Event Detection and {€tiaation. The first
task involves the extraction not only of the name of an entity tythizg that refers to that name, such as
a description or a pronoun. That is why it is possible to say tadEnkity Detection and Tracking task
has combined the Named Entity Recognition and the Coreference Ta#kK of

¢ Not only English language textsut texts in Arabic and Chinese are processed as well.

¢ Not only text documents but audio and image data are used to extractitiborfrom.

e Until 2008 the evaluation results had not been published. In 2008fitial sesults of ACE
were made publicly available for the first time [15].

e The systems are evaluated using a Value measure which shows réwtlyatetected and
recognised objects and their attributes. It is applied for all of the tadksuayet objects, namely, entities,
relations and events.

7.CONCLUSION

Information extraction is a relatively new area of study. However, agméormnation technology
it advances quite quickly and a great progress has been made from ghié dippeared. Texts from
different domains were processed within the MUC and ACE competitiodsthe performance, for
example, in the named entity recognition task has reached higherQf@aiedel. The process of the
information extraction system design has changed from independegibpieent of a system for a
particular task from scratch to application of architectures like UIMA and GARiEhwallow using the
previously created components and combining them easily.

However, there are still many unsolved problems. Event extractionféaskstance, cannot be
executed as yet with as high level of performance as named entity reaaghittb domain-independent
information extraction systems are still one of the big research issues.
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ABSTRACT

In 2008 the Council of the European Union has developed and adopbedti-year action plan for the
period 2009-2013 in the European e-Justice. The European e-Jugsitdulfil three basic functions in
terms of access to information in the field of justice, electronic communidagieveen the court and the
parties concerned, and to simplify and promote the exchange ahation between judicial authorities
in the Member States. In view of this development and implementatiam information system of
enforcement is crucial, not only the expected effect on the affected publicnelatiernally, but also as
a means of fulfilling the obligations imposed as a result of Bulgamambership in the EU 0. No doubt
the importance of the reform is based on the consistent applicatianuaflzer of measures, the result of
which should give the public a quick, transparent and effective funogigustice system.

Key words: Informationsystem, e-Justice

1. INTRODUCTION

E-Justice is not a single act or a state of the judicial system - #higrizcess that involves a set
of measures associated with the reorganization of the judicial system of meugyn information
technologies - legal, technical, organizational, financial and educational.

In accordance with the Law on the Judicial System Act (JSA) and the PEwétecement
Agents (Agents Act), the Ministry of Justice (MOJ) together with thpda®rate of the Ministry of
Justice, the Judiciary Act are required to monitor the activity on the formatmrement and closure of
enforcement cases of public enforcement of private bailiffs. Thetstufioms are ought to summarize
and analyse the performance of these cases, check the operation of lpailiite and to perform
monitored control of proper calculation and determination of private bailiffs’ fees.

The officials from the Inspectorate collect, compile, storage and supply diffesens with
considerable amount of statistical information, they perform considesaient inspection activities of
the state and private enforcement.
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The necessity for implementation of "e-enforcement - Gatewatheoenforcement” by the
means of information system of enforcement (ISSI) is justtiiethe fulfilment of legal requirements and
the potential effect this Gateway e-enforcement may have had.

2. CHALLENGES IN THE IMPLEMENTATION OF E-JUSTICE IN BULGARIA.
NECESSITY OF A GATEWAY E-JUDICIAL EXECUTION

The implementation of the reform for the transition to e-justice cootdbe achieved without a
clear normative rules established by the law.

There are requirements for the judiciary in terms of interfaces anddewxercise procedural
rights electronically. There were introduced rules for identifying psraorthe electronic environment,
there rules implemented for the adoption of procedural statemetie @iarties conducting electronic
works issuance of documents in electronic form, and other generatsaspéite exercise of procedural
rights of the parties and of the judicial system.

As far as technologies develop provision for a regulatory framewitkkwhich to regulate the
dynamic relationship, that is not subject to permanent regulatithese formats requirements for
submitting electronic documents, interface requirements for electronidssidng, requirements for the
design of the public interface of the Internet pages of the judiciary aarsoth

The implementation of the reform in the implementation of thesgee is impossible without
the presence of certain conditions and the possibility of conductowpedings in electronic form. In
connection with these new opportunities certain rules are created to requirdi¢iayjuo use uniform
rules, procedures, technology and functional parameters in ensuringtumiges for conducting
proceedings in electronic form and in the course of certification stateinealsctronic form. Special
regulations are developed for conducting proceedings in electronic form.

Pursuant to the requirements of Article 77 of the Law on private aafant (Agents Act) the
obligation and responsibility of the Minister of Justice are to establish, maiatmindevelop the
information system of enforcement (ISSI), which leads to the modermice provided by the
administration and justice system. All these initiatives lead to better facilitapi@gtional processes,
improved administrative capacity for higher volume services, andqgieal information security.

3. NECESSITY TO BUILD AN ELECTRONIC PORTAL ENFORCEMENT

Since the entry into force of the Law on private enforcement (200@)esent the obligation for
functioning information system of enforcement is not completed. Edtaty and implementing of a
portal for law enforcement is essential to the Inspectorate of the MinistrytweJos JSA.

The need for the implementation of electronic portal enforcement isigdstifoth by the
implementation of legal requirements and the potential effect it hadefewence, in 2011 in Bulgaria at
the state and private enforcement there are around 650 000 enforcemeoasadd(compared with
district and regional courts in 2011. When there were 65,000 civil cold chfiest instance). In cases
before DUI and PEA are enforceable claims for about 8.2 billion léthout interest. For these
enforcement cases Inspectorate carried out annually about 300 legal awéhlfinhacks on specific
complaints and inquiries about 40 planned and thematic inspections.

Creating Portal enforcement will increase operability and transparencywdndncrease
collections, while facilitating the work of the employees and will take miithedr passive duties.

L Art. 77a. (New - SG. 31 of 2007) (1) The MinistérJastice shall establish, maintain and develop the infiomatystem of
enforcement.

(2) Department of Justice shall charge fees for theofifiee information system in an amount determined byiti &pproved by
the Council of Ministers.

(3) Access to information systems through official chantelhe state authorities, local government and thd kxdministration
and the persons charged with the exercise of a pulniatibn, is free.
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The main objective of ISSI is this modern service of the administratidntta judiciary
through: facilitating operational processes, improving the administratigacity for higher volume
services, promoting information security.

Implementation of ISSI will significantly enhance the analytical capabilites @ th
administration, it will facilitate management decisions, it will improve $icamtly the efficiency and
transparency of the enforcement authorities and administration, and it @&l most of the growing
interest in accessing public information and the provision of electroni@esnin this sense, ISSI will
reduce direct and current budgetary expenses of the administrattonsefmables, communication and
human resources.

Through the realization of the project proposal the Ministry of Jusiit@lso increase its own
revenues P charging a tariff item 62 of Ne 1 to the Stamp Duty Act in relation to Article 77, paragraph 2
of the Agents Act, amounting to 100 / one hundred / BGN onarmsaral basis, in view of the fact that at
present there is unfinished about 650 000 enforcement cases, withlebaillion potential users of the
portal, potential revenue would be substantial. This existing legal provisibnensure financial
sustainability of the project results and activities.

Enforcement portal ISSI is needed and should be built in a way that #flewsarticipants in the
enforcement process (bailiffs / JI / - public and private, creditotpdetreditor country as connected on
the required public state receivables joined others in different qualities and sapetyodie - the
Ministry of Justice, the Chamber of private Enforcement Agenté IREECA etc..) to perform certain
actions according to their powers, as follows:

1. Enforcement bailiffs - to reflect any single act in relation to an enforcement action in ISSI,
ISSI serves as a business record pursuant to 8 1 paragraptth8 Supplementary
Provisions of the Ordinance on official archives of the PEA (for P&#d § 3, item 4,
Proposal 3 of the final provisions of the Ordinance on officialiaeshof the PEA (DIS);

2. Creditors - to consult on cases, to be able to perform actions after propefiidiotn, to
monitor the movement of their complaints;

3. Debtors - to consult on the cases, to be able to perform actions after pdepéfication,
to monitor the movement of their complaints

4. State - to receive information about executive cases, to exercise the powenrafcted
creditor on the required public receivables;

5. Third party counterparts in enforcement cases - to consult on the case irogubstable
to perform actions after proper identification;

6. Ministry of Justice and the Chamber of Private Enforcement according to their powers
to be able to carry out a full inspection of an enforcement action;

7. NRA and PIFCA — with opportunity to perform electronic revisigns

8. Portal should to be integrated with existing information systems andzgididatabases,
having attitude towards forced execution, including: The variougntstion systems of
NRA; The systems for management of court cases (CCMS); Registerivate
enforcement contractors; the Commercial register; the Property registermaitifom
System insolvency proceedings (ISPN);

9. Portal enforcementshould be integrated into the portal e-justice;

10.The portal should be certified according to the standards for interoperability and
information security.

4. DEVELOPING INFORMATION SYSTEM OF ENFORCEMENT (ISSI). PURPOSE AND SCOPE

Requirements to ISSI: The system should cover all the quality of statistics and analytical
information and security standards and confidentiality set by the Minisfhystice and other institutions.
It should provide the experts from the Inspectorate and the Mimistiystice the opportunity to define
new input and output statements and reports, calculations and psycasd outputs and publications.
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ISSI is to be implemented as a single technological environment with corfunctional subsystems
(modules) and sub-types in accordance with Agents Act and regulations hidsteGhnological
environment should allow for easy addition of new modules with naihimvolvement of the developer.
Range: ISSI should provide to the utmost automatically all activities related to thk @fo

bailiffs in Bulgaria. It should serve all flows of information in kgghase, ensuring consistency and
integrity them to follow the process of inspections and generate diffgyeas of analytical information.
The system will consist of three separate modules:

e module of private enforcement;

e module of state enforcement;

e modulus of inspections;

The scope of information, provided data and services must comhallviegal requirements of
the Republic of Bulgaria (JSA Agents Act, the Regulation on e-goverrsaerites, etc.).

The aim here is to align and simplify the relevant procedures withutnstentially alter their
nature and optimizing the outcome. It is expected to develop new metbodutomated electronic
exchange of information while ensuring the protection of the data and thiétyntthb be subject to
unlawful actions by unauthorized entities, including within the samsedrcstore of the administration.

5. TECHNICAL SPECIFICATIONS

1. Integration. ISSI must provide the following:
e Single entry of data

Follow-up (of the actions)

Unification of the client workplace

Systemic transparency

User authentication

High speed of information retrieval

2. Modularity. Heterogeneous architecture based on component technology that is used to
build new applications with existing assemblies / components. Is madé ingdividual
parts which model functionality. This allows staging in the developmamd a
implementation of the various functional parts and the ability to prioritize t
implementation of tailored solutions and requirements of the client.

3. Unification of the data. When recording all data objects that are logically possible to use
data from already established businesses with the ability to correct aptbtom

4. Distribution of functions. The system covers all relevant institutions and organizations
with the ability to include additional structures by providing fundidar distributed
administration of information units of the same type occurrirgjfferent units.

5. Flexibility. 1SSI should adequately reflect environmental and internal organizational
environment and to be able to react to changes in the function aotlisgrof the entity,
and to integrate new businesses, organizations and institutions.

6. OpennesslISSI should be integrated with popular office applications and shoulk evor
grassroots base operating software. To provide an opportunityrfberfudevelopment if
necessary and to organize input/output to external applications and databases.

7. Adaptability. Input and output are ought to be parameterized, allowing them to adjust
depending on the specific conditions and requirements. When digplehg information
certain filters and criteria should be used by which the user would be abtattthe
information.

8. Maximum range of participants. The system must provide automated operation with key
partners and correspondents based on the use of Internet-based téedindlog
combination with means for group work. The users can have strmtirolled access and
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authentication to work in real time with parts of the system detectechtmgreted them
with a suitable interface. Their every action to be automatically registeredhaird t
processes (input, reports, etc.) to follow standard procedures.

9. Modern communications. The choice of communication medium to maintain the
functionality and security of job: Internet, Extranet, dial-up access.

Communication and coordination of the users of the system is adhiay means of
integrated client / server communication system.
10. Intuitive user interface. The user interface should be intuitive for users who are not
computer experts. This is especially important quality that will ensureottmand
perception in different consumer groups/units of the Ministry sfide, DUI PEA officials
in the judicial system and external users/. Users should focus thmits ébwards the
fulfilment of their direct functions and receive quality administrateeises.
11. Users access to all resourceability to finely control access rights and action to all users
objects at all levels - field (domain) server, database, records, docuneetzearfield.
12. Data transfer between distributed objects and main databas®pportunity to exchange
and synchronization of distributed databases without claim against the conmeetiwd.
The data exchange is carried out automatically at a pre-configured hyecdrskrvers,
replication intervals, items and types of modifications of the bases for updates.
13. Communication functionality. The specifics of the information communication system
functions determine the need for fast and effective communication betystam users
and their access to relevant information in real time. Highest starfdarskrvice activities
due to their dynamic nature and require quality planning, flexible comanagement and
rapid response to emerging events.
IP communication environment must meet the following functionalities:

- IS is built on Client / Server and Internet / Intranet technologies to access

information and databases.

Information databases created by IP modules to be able to administeresatt @yver the Internet and
the level of access is regulated precisely.
IS to support the core Internet protocols and provide Internet servicesHTTP (Hypertext Transfer
Protocol); POP3 and SMTP (Post Office Protocol Version 3 and Simple Maisfer Protocol); IMAP
(Internet Message Access Protocol); NNTP (Network News Transfer ProtddtME (Multipurpose
Internet Mail Extensions); LDAP (Lightweight Directory Access Protocol)

- IS to be independent

14. Integrity. Integrity of IP largely determined the applicability, usability, and the &ffet
its implementation. The heterogeneous structure of the system diebldilt on a single
unified platform with unified development tools. This will providdl fategration between
modules and subsystems for effective exchange of informatiotrateed administration;
it will generate management reports and flexible levels of access. Besalanath
indicators of integration, already cited in the exhibition (single data erdgipwf up,
unified client workstation, system transparency and speedarhiation retrieval) systa
must meet the following criteria:

e To be based on an open platform capable of integration with other applications
and databases;
e To be able to interact through standard formats with other databases from
external systems;
e To ensure performance on accepted and circulated within the administration and
the judicial system platforms;
e To provide means of control and centralized administration;
Integrated feature for definition and management of administrativegsesgeallowing any application at
the time of its establishment to maintain a common definition of presdss centralized management of
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all data for a dynamic process and establishing rights of access ittfamnyation object according to the
process status.

15.

16.

17.

5.

e To provide an opportunity for connection to the System in the structures without
disturbing logic functionality and security of the system.

e To provide multi-platform database with an integrated communication.

Interface. The interface of ICs must be typified to the different levels of inftion

provision and, accordingly, to impersonate functional user grageerding to the

information sections to which they relate. Interface users to a systistersnined by their
access rights to different levels of information, which in turn is detexd by the internal
rules corresponding regulatory and functional structure defined by theTAetsystem
must provide means for flexible design of the interface, based on estallathestructure

and its functionality. The interface should be intuitive and easy tdydbe user and

model as fully as possible the logic of his work.

Protection information. ISSI must protect the information on the following three levels:

e Modules - The protection restricts user access modules of the system, which are
outside the functional prerogatives.

e Features -security level functions is to implement a system of permits to modif
certain data, and tools for creating, modifying and deleting of irdfbom allowing the
exclusion of access to some information in dialogues and controllingotsgbity /
impossibility to switch to other related functions by defining leeeusity menus.

o Fields - security level fields limit the rights of a person to appear, changgaiar
access to protected information by assigning control attributes of the dasacfielue
specified screen / dialogue. This allows information to be restricted and tleerefor
provided only to authorized users.

Information backup. The system must use partial and full backups.

e Partially - The system to create archive database on a different machine that would
refresh for a given period to keep the log - file of all processes relatikggyaghether
initiated or set to take place automatically.

e Complete -system using a storage device that periodically backs up the information
generated from it.

6. FUNCTIONS

Access Access to the system to become encrypted client server channel. To aké®s &c
hard client (encrypted access, users have the private key for authenticdkiersystem), or
through a web browser (connection via SSL and https).

Users Identification by private key, user name and password. Accordinvgrtous user
groups should have different rights to the system, and to be alde ttifferent functions.
Data Import - The system allows for importing .XIs files, open integration via XMthw
external systems.

Integration with the website of the Ministry of Justice. The system to be able to collect,
summarize and present different types of information from public enfertgmrivate
enforcement - the system to summarizes the data on predefined parameteekaritdem
available in different shapes /graphs, tables and so on/ to Page of MJ on the internet.
Automate business processes within the Ministry of Justice /module inspections/

The system to monitor the movement of the signals and complainta thihcompetence of the
employees in the Inspectorate of the Ministry of Justice, JSA, easbrpto whom they are assigned,
they should have systematic electronic signature that can be identified@rded in the system set
elements - input number, country swing of the signal andématipeal result, deadlines and more. In
compliance with the requirements for handling personal data, the sysieds to generate various
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statistical reports on preset criteria - /composition of legislation relevant estitit (recommendations,
suggestions for disciplinary proceedings) and others/.
6. Data Export - Export data entered into the system. XIs and XML format.
7. References - Automatically generate reports on predetermined criteria by users.
References should be integrated with Microsoft Office.
8. Settings- The system should provide a wide range of settings that thearsehange, if
necessary access rights. You do not need programming or speciaisaiition to change
the settings. This should be done from a pre-built module.
9. Search- The system must provide full text search of information entetedhe system,
as well as attachments.
10. Templates - Enables users to create their own templates or imported ones iffileX|
format).
11. Nomenclatures - Management module nomenclatures in the system - to enable all
nomenclatures change.

7. CONCLUSION

The use of information technology in the judicial system improves dfficiency and
transparency of the administration of justice and the goal is to contieuprdlcess of integration of
information systems and ensuring their full applicability in the cotlrésprosecution and investigation.

The effective functioning of the judiciary is essential to ensuredeceess to and exchange of
information between the judiciary, public administration and civil society ariddass

The introduction of many different information systems in the judicjatesn requires the
provision of reliable connectivity between institutions and upgradingkiteof working with them.
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ABSTRACT

The author is interested in the development of e-tourism in Polamal of the ways, which let compare
information about regions including their policy for local developtnieranalysis of documents adopted
and respected by each voivodeship - Strategy for Regional (Voivodeshigjopeent Documents
indicate the directions of development and the region priorities. Theifysffecmain directions of futer
activities, in compliance with the requirements set by national policy oflafewent and also have to
respect European Commission documents.nidia article’s objective is to identify if there is an interest
in e-tourism development, or although, e-services what can also remamiees for tourism support,
planned for realization in regional strategy development by local government.

Key words: tourism, e-tourism, ICT, development strategy, regional development
1.INTRODUCTION

Tourism is one of the fundamental aspects of policy towards its gewefd. It is beyond doubt
that tourism is an engine of economy development of the ragidithis development brings benefits also
beyond the local dimensions. The task of local authorities is to detetiménplace of tourism and its
development issues in developed strategies at the local level. Efficient infrastructareas such as
transportation, public safety and accommodation, is necessary for thleptaent of tourism activities.
Increasingly important is the use of new solutions in the siigh as audio tours or tourist navigation
systems. In the current programming period, the European Umppogs investments related to tourism.
The funds are directed to projects for the development of the hogpétatitthe digitization of cultural
heritage. Given that the promotion of entrepreneurship in the regiorhis interest of local authorities,
the support of tourism sector should be one of the prioritiethémn. The strategy of the European Unio
- Europe 2020 [6], prepared by the European Commissiomedesmart growth as one that supports the
creation of new products and services, growth and employment afaheln addition, the intelligent and
sustainable development is one of the main objechivéise new programming period (2014-2020). The
priority is to achieve better results in the creation of the information go8astainable development of
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the information society requires investment in ICT infrastructure, implatien of educational
programs, but also developing the range of services provided by mieaneans, including but not
limited to e-tourist services.

The objective of this article is to present the results of the analysis dotige adocuments
prepared by the local authoritied/oivodeship Development Strategies for each region (voivodeships) of
Poland and to indicate whetherigtplanned to support tourism or government services by use of ICT
tools.

2. TOURISM AND E-TOURISM

Tourism is one of the economy branches that generate the eeused for accelerating the
development of the city and the whole region. In 2011, Poland wiéedvisy 13.1 million tourists, what
means an increase over the previous year by 5% [4]. In nes, yedher growth is expected. The Travel
& Tourism Competitiveness Report 2012 ranked the competitivenesslafd® tourism sector at 49th
(the score 4,4 for 7 possible) out of 139 countries. At the fisegdlaces there are countries from Europe
with Switzerland as the first [9]. Each region of our country fesral beauty or cultural heritage worth
of interest, which is perceived by the local authorities. Digitization of mangraphof life, the
universality of the Internet, multimedia, and mobile devices are chartginigak of the city, including
the tourism industry. This forces a change in the way of offeérang| services.

ICT plays a critical role for the competitiveness of tourism organizatiadsdastination. E-
tourism is most often associated with the purchase of travel services.e@powers consumers to
identify, customize and purchase tourism products and suppertgldbalization of the industry by
providing tools for developing, managing and distributing offexingorldwide. But this concept,
however, is much broader and includes all the applications and devidiesl appourism, such as audio
guide, mobile travel guide, electronic cards in museums, the information forstuinformation
systems, virtual museums and othérke term “e-tourism” means the use of ICT technologies in all
processes related to tourism. That means the tourism activities inctopchmotion of tourist product,
sale of these services, exploring and navigating travel destinations, igddineration, book a flight or
room [2]. Thenowadays tourist is often not interested in reading the notes at theimesénibits.He
prefers to listen to the short information, or see a movie connectedhein.A number of interactive
museums increase and popularity of mobile audio tours preppesiblly for individual tour growsnd
what is very important, the tourist can often chodselanguage. Guiding may be accompanied by
carefully selected background like: music and effects related to the historical @spfcas the sounds
of fighting, the sounds of the ancient city, etc.). This increases/#ilalaility of the object, especially for
handicaps and the elder people, who move slowly. Mobile applications thamaoa smartphones are
more popular. Their number increasingly growifipere are augmented reality systems that link real-
world image (photo taken with the phone camera) with virtual elegnwhtsh are complementary to the
image of the real world with additional information elements.

3.NATIONAL DEVELOPMENT STRATEGIE S

The National Development Strategy is concerned as a medium-term strategy. Ithjeaiive
is to strengthen and make use of the economic, social and instituiiaddilities in order to ensure rapid
and sustainable development of the country, and to improve the apfdifey The National Development
Strategy 2020 (NDS) is a part of the national development management dpstéoundation of which
is determined by the amended law on the principles of developmeny ol by the document on
Poland's Development Management Systeoe to the need to adjust the National Development Strategy
20072015, to the new socio-economic conditions and to the internadxaachal challenges, as well as
to the requirements of the introduced development policy managsystein, it was decided to update it
and to extend its time horizon up to 2020. The efforts to updatérétbegy were correlated with the work

37



ANALYTICAL M ANAGEMENT

on other strategic documents under development, such as the Loniyatomal Development Strategy
and the Integrated Strategies.

The main strategic documents of the new system, on the basghiabf the development policy
is implemented, are: Long-Term National Development StratdgyNDS (Poland 2030 - Third Wave of
Modernity) which defines major trends and challenges as well as the coroggetopment of the
country in the long-term, Medium-Term National Development StrategfMTNDS (National
Development Strategy 2020) which is the most important documeneimédium term, setting out
strategic objectives for the development of the country until 2026, kay in determining the
development activities, including those that can potentially be funded undéEtfirancial perspective
20142020 and under 9 Integrated Strategies whose aim is to assist in @aghilkgi development
objectives: Strategy for Innovation and Efficiency of the Economymé&h Capital Development
Strategy, Transport Development Strategy, Energy Security and the Enviroiffierent State, Social
Capital Development Strategy, National Strategy of Regional Development2B@20Regions, cities,
rural areas, Strategy for Development of the National Security System, Stifateddustainable
Development of Rural Areas, Agriculture and Fisheries. LTNDS, MTNDS and ltite@ated Strategse
are joined by a hierarchy of objectives and directions for interventionlriibgrated Strategies depart
from a narrow sectorial approach; instead they focus on the integodittmeas and on the permeability of
various phenomena and processes. The National Strategy of Regional Dewtloulcates the extent
of the territorial impact of interventions implemented under various ppblicies, and therefore also
under the remaining Integrated Strategies. It has a particular rolewhtie system. It sets out the key
regional development challenges and outlines the development objectives in eaeasistaking into
account the functions such objectives perform as well as the existing poterdibbraers.

4.REMARKS ON DEVELOPMENT STRATEGIES

The voivodeship (in article also: province, region) has been a high-leveiniatative
subdivision of Poland since the 14th century. The Polish locadrgoent reforms adopted in 1998,
which went into effect sincestJanuary 1999, created sixteen voivodeships. They are mostgdrafter
historical and geographical regions. For the region, the most importan¢ ilational Strategy for
Regional Development 2010-2020. The document, which sets out diiey pf local authorities
(provincial) is a regional development strategy, and contains the conceptpaiseful and long-term
development of the region. In the long term there may nevertheless doensiances that require
updating the strategies, such as the adoption of the Lisbon Stratetipe dfitope 2020 strategy.

Regional development strategies are documents that try to extend the scopeahmunity
problems of the region. They specify the main directions afréunctivities and possibility of region
development, in compliance with the requirements set by EU institutiodsdocuments. That is why
they are more general. Their records related to e-tourism refer rathtye tdevelopment of the
information society and economy which leads to the creation of enterpvasigng for the tourism
industry and use of new technologies in services. The objectiieeddttategy is to set priorities and
directions of development in the coming years, but also an indicatitme astrengths and weaknesses of
the region (most often in the form the SWOT analysis) and tbklgms that need to be taken into
account in the implementation @§ plans, undertaken projects and the way of their financing and
estimating of their implementation.

This article reviews and aneks the strategy documents of each provinces. With each document
selected comments on the assessment of tourism development were (plaoséh and pointed out the
strategic objectives of the region, combined with the developmentudéio and the use of ICT in
tourism and government services (part 2). There is a summtrig @halysis in Table 1.
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TABLE 1.INFORMATION ON EACH VOIVODESHIP

Voivodeship name:

Information from Voivodeship Development Strategy:

Dolnoslaskie
DS

- tourism is one of the main spheres of activity. Region wellidpee with tourist
infrastructure

Priorities/objectives:

Increasing competitiveness of the region concerning developofetburism sector,
including the concentration of activities on branded touristic ptsduc

Strengthen the image of the region as an attractive tourist destination

Kujawsko-pomorskie
KP

- insufficient use of nature attitudes nad cultural heritage

- lack of promotion and diversification of touristic offer

Priorities/objectives:

The development of ICT infrastructure

The intergration of information systems in government, and dewedot the database |
culture heritage, accommodation

Lubelskie
LJ

- the high quality of the nature

- well developed rural tourism

- underdeveloped tourism infrastructure (accommodation and cateringpdraram
security)

Priorities/objectives:

Supporting tourism infrastructure, the development of tourism in arehspétial tourist
values (eg, the Vistula River Valley, Roztocze, Polesie)

Lubuskie
LB

- interesting but not promoted values of the nature

- tourism is not one of the major econosagtors

- underdeveloped touristic infrastructure

Priorities/objectives:

Dissemination of the ICT (stimulating the use of digital technologies bgdhenistration
and public services, the development and promotion of e-servideasgegovernment, ¢
health, e-tourism, digitization of public resources, creating the pgartalskie Gates the
objective is an access to informatjon

Implementation of international projects, such as "Odra River for tourists 24rid|
branded tourism productslike Lubusz Wine and Honey Trail.

Lodzkie
LD

- unsatisfactory state of telecommunication infrastructurd anevel
Priorities/objectives:

Creation of telecommunication infrastructure

Supporting and promotion of activities aimed at creating g¢latfarmation resources
available in the internet

Cooperation through the use of cultural and tourism attractionthéopromotion of the
region

Matopolskie
MP

- has a rich and unique cultural and landscape attitudes

- a large number of cultural institutions. One of the most popular regions.
Priorities/objectives:

Heritage and natural assets should be treated as an regional elempatemtial
opportunity, and condition of development of tourism industry

Mazowieckie
MA

- not enough trails and bicycle routs,

- expansion/modernization of tourist infrastructure,

- lack of information and insufficient promotion of the region

Priorities/goals:

Development of infrastructure for the dissemination of knowledge using ICifioss,
(including the creation thiglazowiecka Digital Library)

e-developmenof the region

The creation and implementation of the infrastructure for spatial infanmaelated to
such structureas e-government, public administration.

Opolskie
OoP

- lack of tourist produis
- poor technical condition of buildings including cultural hetagonuments
Priorities/objectives:
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The development of e-services and ICT solutions integrating suppdrhphementation
of electronic public services, the development of information web sitésasi"Opoleri
the Internet”

Raising the level of competence and skills in the use of ICT technigaesiflg society)

Podkarpackie - favorable geopolitical location, natural beauty, the occurreheeineral water, a well]
PK developed tourism.
- unsatisfactory information about the region and insuffigieamnotion of tourism
Priorities/objectives:
Tourism as a factor of socio-economic development of the region
(Improving the competitiveness of the tourism products, the dawelop of regional
tourism)
Podlaskie - insufficient standard of tourism infrastructure
PD - Tourist monuments and places of interest are placed far one forneanoth
- Insufficient IT infrastructure
- Significant natural attitudes of the region
Priorities/objectives:
Tourism development using natural and cultural heritage can tievad through: g
comprehensive and innovation tourist management, extending thistitoseason,
stimulating the development of cultural institutions and the arts, culturahgbian,
recording and investigation of monuments, heritage conservatimmatineritage.
Pomorskie - unigue heritage and cultural diversity of the region.
PM Priorities/objectives:
To become the first tourist destination in Poland.
The unique tourist and cultural offer (interesting during all yeatl-known image of the
region and better recognition of regional brands and cultural mouris
Slaskie - varied and attractive tourist offer
SL - attractive natural environment and interesting cultural heritage ucored to the
development of different forms of tourism and leisure
- the development of e-services and modern solutions
- increasing importance of tourism as an impulse for local economy
Priorities/objectives:
The development of skills and information society services, ingudircommerce
services, including: e-government, e-business, e-educationueecult
Tourism economy is one of emerging economy items.
Increasing the attractiveness of the region will contribute to thdagewent of enterprise
directly related to tourism, leisure and recreation, but also to firms andizatians
working around tourism, like: cateringr accommodation. (Developing of an efficig
system for promoting tourist products, including an integrated networkouwrist
information and services, using information technology)
Swigtokrzyskie - attractive tourism location (central part of the country)
SW - rich precious mineral resources

- relatively well-developed rural tourism

- a small number of regional and branded tourism products,

- insufficient promotion and marketing of tourism products

Priorities/objectives:

Protection and rational use of natural resources and cultural heritage

(Development of tourism infrastructure to support processes of locakgithal tourism|
products, development of integrated system for promotion and touristmiation,
labelling and provision of tourist attractions)

Development of systems of technical and social infrastructure, bnoddbéernet in
education, science and culture (e-business, IT systems implemeiatitsn economy
trade, banking, travel services, etc.)

Warminsko-mazurskie
WM

- favorable natural conditions for developing tourism and agro tauris
- underdevelop tourism infrastructure
- lack of concept of treatment of the environment as an advantage
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Priorities/objectives:

Promotion of tourism and tourism products

Maintaining a high level of information systemdscontinuous promotion of the region
Underlining the profits of being present in "web"

Raising the quality of information and improving the forms of camitation (including

websites)

Supporting the ability to use the Internet for different services
Wielkopolskie - natural and cultural values are the tourism advantages
WP Priorities/objectives:

Improving the availability and consistency of communication inréggon (developmen
of infrastructure databases, and websites, educational and promoticizties,
construction of e-services infrastructure)

Increasing the competitiveness of the main city - Poznan (stimulagndetrelopment by
integrating scientific, economic, tourism and cultural resources)
Zachodniopomorskie | - insufficient standard of tourist accommodation @adhfrastructure
ZP - insufficient promotion of the region and its attractions.

- a small number of known tourist products

- unused opportunities for active tourism, including rivers and lakes
Priorities/objectives:

The growing importance of the knowledge economy and e-busieessres (irrespectivy
of the activities related to the improvement of the information stvinature, and now als
indicates the need for development of e-economy institutiongl@@@went and promotiol
of tourism products))

Analysing the table 1, it should be noted that each region has natuwaltal potential to
develop tourism and understands the importance to invest and devisldprathch. Regions, which
already benefit from tourism, intend to maintain their leader poshiomlanning new investments.
Voivodeships, where the services are not at satisfactory level, planisagsements in the development
of tourism products and brands, expanding existing services. It especiadigrns accommodation. The
analysis shows that only two documents contain plans of simgpaourism by ICT tools- Lubuskie
(LB) and Swigtokrzyskie (SW). In next five regions, e-services (including the administratitwich may
be combined with the development of services in tourism) will be desdle Mazowieckie (MA)
Opolskie (OP)Slaskie (SL), Wielkopolskie (WP) and Zachodniopomorskie (ZP). Although initiatives ar
being taken by governments of other provinces (eg. MazowiedkKPEED program [5Matopolskie -
Digital Library and Virtual Museums d¥latopolskie [3]), these activities are not considered as strategic
for the region and was not included in the analysed documents.sQsiieh as business development
(including e-business), expanding telecommunication networks, iecteasumber of hot spots, are the
result of implementation of the European Union strategy to increaseuthber of e-services in Poland
(the government plans to implement the recommended twentie gadvernment e-services for citizens
and business eAdministration, eHealth, eEducation and otherd)e®tate Informatization Plan for the
years 20112015[7].
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FIGURE 1. THE MAP OF POLAND WITH VOIVODESHIP INTERESTED IN ETOURISM (BLACK) AND E-
SERVICES(DARK GREY)

International researcfirm Synovate prepared a questionnaire about attractiveness of Polish
regions and cities. 37% surveyed responded that Pomorskie voivodesisipriest attractive for tourists.
Concerning the cities, Kraké (Matopolskie) is the leader it was indicated by 60% of respondents.
Gdansk (Pomorskie) took second place in the ranking of city attractiven#hs29%, and Zakopane
(Matopolskie) was the third one with 26 %. According to the table 1, these twon®@ntopolskie, and
Pomorskie) are not interested in investments in tourism, but it i€$ét pf their awareness concerning
their attractiveness [10].

The difficulty is also in the relatively low level of Polish preparations tfe use of ICT
solutions, both in terms of the lack of proper infrastructure and the w#ssggno use available
technology. The Global Information Technology Report 2012 defines the d¢évelaturity of each
country to use ICT solutions. Ranking of countries based on the NetwBdadiness Index, estimated
for Poland was 3.84 and locating us in place 62 out of 188ilge (in 2011), and in 2012 Poland reached
the index value as 4.16 with 49th place. For comparison, Latvia haséts equal 4.35 (place 41st) and
Lithuania 4.66 (place 31st). Leading places are occupied by Swedgap&ie, Finland and Denmark.
Low rates are due to a lack of promotion of ICT in government policiéstategies, and the lack of
their use in public administration. The report clearly indicates wealafd2oland in a coherent vision for
the development of the ICT sector and the use of new technologi#ffeirent areas of life, including
tourism. The challenge for Poland is the plan for the years 2013.-2¢hich aims, among others, the
creation of the information society and increase the efficiency efptiblic administration. To take
advantage of ICT first there must be developed skills of workforce.

Element, that could occur in tourism development plans is the intemtmpportunity to interact
with IT companies that could develop appropriate solutions for the Sitgh cooperation is taken in
cities that have implemented smart city concept. One of the exampleseianK8ongdoli International
Business District that uses a video device (Telepresence), designed by Qsowide security services,
education and concierge. In Rio de Janeiro IBM, Cisco and Samsuatppksy the system predicting
floods and mud avalanches and monitoring events involving laugnbers of people, sporting evacuation
of spectators from the stadium or car accidents. Singapore in coopevatiorlBM, introduced
Electronic Road Pricing system, which calculates the amount of the featfgrinto the city area taking
into consideration the level of traffic [8].
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5. SUMMARY

The process of urbanization is in progress. More than a half ofahd's population live in
urban areas (in Poland it is about 60% of the whole population). Gifiesng a variety of attractions
and amenities of daily life become more and friendlier for habitrdgtourist. The idea and purpose for
many of them igo implement the concept of smart city. The services, which are classified d&ther
smart city, include for instance smart grids, urban integrated moniteyisigms and e-government.
Tourism is also an important part of this idea, exploring naturakatdral heritage of the region/city,
contributing toits increasing income. Investments in the development of suitable twoteurists can
only help in the promotion of the city and whole region.

Analyzing the voivodeship development strategies and taking into actoaitsince the
publication of the Bangemann Report, we live in the information sogietgn be concluded that local
governments do not recognize the opportunity in the develdpofieritourism. The main and common
element that appears in the plans/strategies is the development of telecommunigatimk, which
provides support to the tourists and is the potential mean for the developfme-tourism. In the
aralysed documents, authorities often plan promotion and develdpofiethe tourist information
systems. The lack of description for more detailed solutions may be la oésu general document
format, not their absence in regional policy.

Finally, it is wath to mention that some cities such as Gdansk have prepared a development
strategy up to 2030. What areas of activity should therefore beoprdrto become a smart city? There
were some distinguished: transport, energy, media, health, educationjstrdtion, economy, culture
andthe broadband infrastructure. "The city (Gdansk) need a development strategy for culture, cuisine,
entertainment, tourism, sport. Tools, which support smart cityldhme helpful, but it will drive people
involved in the development of a common cultural identity. &fee, all municipal investments in
projects in the field of culture should include the participation of meedia, the Internet, social
networking sites." [1]
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ABSTRACT

This paper describes development of concepts, methods of creation ofyltegass and large processes
support. Some heuristics are presented for building up large syd#anagement of these heuristic
recommendations and statements during creating a large system caveittiqgrajuality of the created
systems and efficiency of the process of creating large systems.

Key words: government, large systems, large scale
1.METHODOLOGY DEVELOPMENT FOR LARGE SCALE SYSTEMS

Extensive use of information technology in all areas of human actiffgcts essentially
development of the world, creates background for large scale econaingoeial transformations, and
leads to formation of advanced society.

One of the most important components of formation of the informataxiety is creation of
“electronic government” - a system of effective interaction between government, citizens wmidebs
through services provided on the basis of information and communitatiomologies (ICT) [1].

Introduction of information and communication technologies (hereinafte€T) lin public
administration ensures the efficiency of government authorities (hdeginajovernment authority), the
transparency of public administration processes, and plays arrtéampaole in implementation of
administrative reforms and improvement of the public administration system

Currently, information and communication technologies and electronic goeetn are
introduced in Kazakhstan at a high level. The next step is improvemeuibbé administration using
ICT, which means the electronic public administration.

For introduction of the electronic public administration it is necessary tontatethe general
system- creation of large systems. And also, it is necessary to determine concethisdsof creation
and processes of large systems support.

Currently, there are a lot of methodologies and toolkits of creatingnsyst&ystems created on
its basis provide some performance indexes. However, it should bethateglality performance and
operational characteristics of a large scale system that based on these methotiajvays satisfy both
its owners and users. Especially because it is typical for largensyshat over time there are new
requirements and essential changes in operational quality.

It should be noted that the large systems, which are currently beatgdwithout any methods
and system standards by simplifying design, cope with its misséory out tasks assigned to them at a
certain quality level. However, this is within subject to conditions ktipd in its design, they keep its
functional performance and efficiency, but if design conditions atateibin a confined space, then they
may cope with its mission
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This is achieved by spontaneously formulated internal functional backupsh are at
minimum in these systems. Functioning of these systems involuasiaer of problems, in particular:

Firstly, in case of violation of design conditions in a confined space, thensysses its
functional qualities and efficiency;

Secondly, integration of these systems is very complex, and ofteih @ control.

Despite these problems, currently, among the created and operated systemapthtion of
large systems increases and this tendency will be kept and/or increaeeel.afd a lot of samples of
large systems. These are social systems, government authorities systethe system of electronic
government, electronic akimats, ministries systems, and systerhe ofidrket and financial sector of
economy, transport systems etc.

All this shows that the most of problems of large scale systeensaused by poorly developed
infrastructures that support the process of constructing the large sdalmsyshus, construction of an
infrastructure supporting the process of constructing the large scedensyis a vital task.

Development of the infrastructure should begin with development of deetbibconstructing
large systems. Due to the fact that construction of a large system indithiorembodiment is not
possible, therefore, we will present the large system in the form of aated system of combined
separate systems of smaller scale. These systems are specialized, automatizitgsepasses that are
part of the overall automated process. All these specialized systemsearamidiructed on the basis of
common system principles, which will ensure its full functionality and integratpacity.

Thus, the development method is based on the following principles:

e Decomposition of general process/activity into separate autonomous pgoeesk tasks
(based on Workflow-model of general process);

e Construction of each specialized system to be brought to the lewdl fufrictionality, self-
sufficiency in resources with its own policy and strategy of prosegport (business-
process);

e Ensure compatibility and integration capacity of separate system in oaes\atgm.

These systems can be created regardless of others and asynchrormysharT have different
owners and resources, but, based on common principles and requiréementier to ensure its
integration capacity.

Large (large scale) processes or business-processes, for autoofatidnich there will be
created the systems, vary in its features and characteristics; large bpsttesses are created for
different purposes, and its quality are imposed many various reauitenil herefore, the method of
creating a system for its support must be concretized according to irdifédtures of the automated
processes (businepsacesses), i.e. the method’s actions must be carried out based on specific features of
the automated processes (business-processes).

The instantiation is achieved through providing the method withmaatton rules and rules of
constructing automation systems.

Thus, the method should be accompanied with rules of auton@ftimocesses of certain type
and class (or business-processes). Complete rules of construction oftéme isdude a set of rules of
analysing business-processes, designing, development (based on &metebbeology of programming,
construction of the system’s hardware), testing, verification and validation.

Construction of the rules is carried out on the basis of experienchenrdtical skills, which are
formulated in the form recommendations and heuristic statements formutated basis of knowledge,
which was accumulated on the basis of experience and theoretical generalization.

Improvement of quality of the created system and efficiencyeottmstructing system process
allows us to use those heuristic recommendations and statementy cwg@tion of the large scale
systemLet’s present some heuristics for the process of constructing large systems.

Heuristics 1. During constructing a large scale system it is necessaryfaorpeesigning
processes for the following purposes:
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e Designing architecture and structure of the specialized system in accordanddewith
designed architecture of general system;
e Designing architecture and structure of the integration system in accordanctheavith
designed architecture of the specialized systems;
e Designing architecture and structure of the IT-Governance system in acamxgisim the
designed functional architecture of this system.

Due to the fact that carrying out general part of the design praecésdee automatic, it is
necessary to generalize all methods of carrying out the desigrepesdato a single scheme at a certain
generalized level. Then, the generalized scheme of performance of the dedigrskould be presented
as “designing” micro-operations.

Macro-operations of development, verification and validation can be perfanrtieel same way.

Heuristics 2.In order to determine the system’s architecture, it is necessary to analyse the
automated processes on the basis of models of the process withoutssygpen (As-is) and (Toe).

Heuristics 3.When determining the system’s architecture, it is necessary to identify all possible
options of service, and select one of them according to original desiditions, recommendations and
heuristic rules for processes of creating systems.

In particular, the following options:

Let the large system service to the processes from region A and B.itHerpopssible that the
business-process support, which is made in region A of all ruameggyof the system, can be carried out
in two ways: from the server, which is in region A, and fitbenserver, which is in region B.

Here, two ways are possible:

e |t can be performed by the system (i.e thrver’s software and dataware), which is in
region B, and so it is possible:

e  Downloading to the A region’s server of the part of B’s software and dataware, which is
necessary for the business-process of region A;

. Directly from the server of B, without downloading;

e It can be performed by the system (the server, the server’s software and dataware), which
is in region A.

Choosing one of the ways of service is carried out accordingetordlume of data flow,
corrosiveness of medium, busingsseess’ criticality, security and risk levels.

Heuristics 4 The system (i.e. software, hardware and dataware of the systeirg cantralized
as the data centre, or it can be decentralized. In this connection, decentmatiaatibe made with a
variety of ways. For example, through dataware or software ofytbiem it can be distributed among
regional servers or personal work stations.

Heuristics 5. The system is completely locally-centralized, but, to deliveicsdn a remote
area or in order to receive service from other remote systems, sefvioésrnet or other systems can be
used.

A sample of a completely centralized system is the data cetiteedata processing centre.

Heuristics 6. Designing architecture of specialized and general systeahd bbaarried out on
the basis of the systems’ structures. The following ways of distributed structure of the system are
possible:

Distributed at all levels: at hardware, dataware and software levels;

Distributed at hardware level, centralized: at software and dataware levels;

Distributed at hardware and dataware levels, centralized at software level,
e Distributed at hardware and software levels, centralized at dataware level.

The multi-level structure and architecture of the systems provide integratibe gf/stems at
different levels.

Heuristics 7 There are two possible ways of designing the system’s functionality:

e Consistent design. At first, a work system is designed, then a cokiat) wrovides
functionality.
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e Integrated design, in which the work system and functional systeimegeated.

Heuristics 8. Automation of large business-processes is characterized bifyiiterseparate
business-processes as independent ones, for the specialized systemgravidehautomation of these
processes, to be compatible and integrated.

Such approach is similar to tHanalysis- synthesi” system approach and is natural. l.e. at first,
separating- in order to solve a small scale problem, then its connection/unificatiororder to solve a
large scale problem.

Heuristics 9. Modelling large scale processes, in particular, government actividesvities of
authorities is a very complex task. Therefore, completeness and accuraogeifing must be as much
as possible in order to accomplish the task.

Models of a large scale process or government activities are presented byecbprocesses,
combination of which is the model of life cycle. The rule of one ofigpects of constructing architecture
of government systems, based on heuristics 4 and 5, can be presefuiolvs.

The embassy should have its own system. This system shall bectamhito the central system
of the E-government. The embassies have no own system. Thanlthsesées shall work with the central
system of the E-government.

E-government E-centralized apparatus + {E-embassy}, k = 1,

K/E-state = E-government + {E-ministry;} + {E-akimaf},i=1, m, j=1,n.

E-public = {E-public organizationg + {E-international public organizatiogls h=1, H; g=1G.

E-state = E-state + {E-public} + {E-akimaf},i=1, m,j=1,n.

Based on this method, it is necessary to establish rules of performing-opecetions for
specialized and general systems: design, development, verification and validaithgncdeation of the
large process support system (activity, business-process).
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ABSTRACT

Modelling of electrical components and devices that exhibit their physical characteestias ran
attractive area of research. The models for components and devices togethgrevetiomal blocks aid
in the design as well as performance analysis and measurefmeatiaus circuits by allowing for
detailed simulation of the circuit being tested. This paper describes application df E8p&e on the
measurement of such quantities as electrical charge and energy avellaien example together with
its theoretical background. The example is selected considering its educatiarahvalat it illustrates a
scientific definition of voltage and the basic law of energy conservaiionulation results have shown
that Orcad Pspice is highly easy and effective for conducting nesasnt simulations of electrical
charge and energy as well as having a visual understanding aboutdindying theory, which are
valuable from the viewpoint of technical education.

Keywords: Simulation, Pspice, electrical charge.
1. INTRODUCTION

Computer simulation is a common technique for predicting the real Wwehdviour of a circuit.
Although simulation software only reflects the capability of thedlehaised in the back-plane and they
cannot substitute the real time experimentation, they have proveniedathptuseful due to their easy to
construct and visual properties. Orcad PSpice is a general purpose ainalatai and one of the various
versions of SPICE capable of handling analogue logical and mixed sagtglgrcuits and systems [,

3]. It has been extensively used éngineers, Universities and semiconductor manufacturers as a CAD
[4-15] tool because ofits simplicity and effectivenes€valuation versions suited for educational
purposes are available and can be found atlifelfy, 18]. Many parameters of circuits and devices can
be profitably simulated using tbe free educational versions of PSpice. In the simulation procedure
different approaches may be followed, namely, electrical component lelslssem functional block
level and, higher system level comprising both of the previous ones.

This paper treata designed and worked example of energy and charge measurerniii is
fruitful from the educational standpoint. Somewhat detailed theoretical loaridyis presented followed
by an Orcad Pspice construction and analysis completed with graphies measured quantities, which
exhibits a visual consistence with the thedrye design and simulation work are conducted in the PSpice
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Orcad Capture medium, using a student version of v.9.2. Insilde ¢ddhe hierarchical blocks of models
designed are also provided.

2. WORKED EXAMPLE

The example comprises the simulation of energy and charge measuréhierexample also
provides, as a by product, a visual verification for the standard defimfimoltage. When a voltage
source is involved the preferred term is electromotor force (emf): the teiayesupplied to the circuit
per unit charge by the source. If a passive component such aser lissisvolved the common word is
potential difference (pd): the energy per unit charge converted to othejiesnby the component.
Electrical voltage (emf or pd) is defined in units of joules per coulamolts. The simulation work is
performed over thexemplary circuit of Fig. 1

R
AW

FIGURE 1. EXEMPLARY CIRCUIT OF ENERGYAND CHARGE MEASUREMENT
2.1. THEORETICAL FORMULATION
The straightforward analysis for the circuit of Fig.1 yields the instalues of capacitor voltage,

current and energy functions, respectively, as,
Vet =E@-e")

: 1)
E _—t/t
| = —
ct=ge ()
1_2 ~t/t —2t/t
W, t = —EC(1-2
ct > C( e +e )’ (3)
As time goes to infinity (3) becomes,
_ 12
AN (4)
Energy functions for the resistor and the source, respectively, are,
1.2 ~2t/t
Wit = ZE“C(1-
Rt > C(l-e ), (5)
2 ~t/t
W t. - —E°C(1-¢ | ).’ | 6)
As time goes to infinity (5) and (6) becomes,
1.2
Wi © = ZE
R® =73 C, (7)
2
Wy 0 =-E°C (8)

where the minus sign in (6) and (8) indicates that the sourceedeéinergy to the capacitor arasistor,
thus satisfying as expected the conservation of energy ,
Wet +Wet +Wgt =0

(9)

The capacitor charge is given by,

49



INFORMATION TECHNOLOGIES

Q t =lic(t)=CE(1- e“”)’ (10)
Now, by definition given above the source voltage is

—d(W) _

dQ) (11)
since E is a constant,

_Ws(t) -E

Q) (12)

2.2. PSPICESIMULATION

In order to simulate an experiment for testing the given theorgnangy meter and a charge
meter are designed in the Pspice medium as what follows:

| 031 o
= Do
E ‘E] ;
V1 " \_%LT vp ol

|} | vni

I U

vp vni

FIGURE 2. PSPICE ENERGWETER (LEFT) AND ITS BLOCK REPRESENTATIONRIGHT) (WITH UNIT RESISTANCE AND UNIT GAIN OF VCVS AND
ccey

1 1.
e 1
©

FIGURE 3. PSPICE CHARGEMETER (LEFT) AND ITS BLOCK REPRESENTATIONRIGHT) (WITH UNIT GAIN OF CCCS)
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The hierarchical blocks of meters are wired via their connection terminals tairthet
components, where numerical values, for instance, of 5V, 2Q, and 0.6 F are assigned to the voltage
source, resistor, and capacitor, respectively, as below:

R
MWy
2 Ohm
Energy ) C
Meter 0.6 F=
Charge
vp 5 Volt Meter

Y &0

vni

vn2

FIGURE 4. ENERGY AND CHARGE MEASUREMENT SIMULATION SETUP

The circuit Figured is time analysed for 7 seconds, which is long enough to as$onthe
circuit to have reached its final values. The variable graphics thus obtainegide PProbe Window are
provided below in Figure ,5together with numerical values from the output file in Table 1, which
illustrates the definition of the voltage by (12).

_o

—y

—g

_g

-184 . . .

_12 Source Energy Uariation in {J) by Eq. (1.6)
—1y

164

184

-28

4.8

3.51 L. ;

- Charge Variation in (C) by Eq. (1.18)
2.54

2.84

1.59

1.84

8.5+

)
a.8v
68U+
Source Uoltage in (V) by Eq. (1.12)
4_ogu T T T T T T
85 1.85 2.85 3.0s5 Lh._bs 5.85 6.05 7.05

Time
FIGURES. FOR THE CIRCUIT OF FIGURE., FROM TOP TO DOWNSOURCE ENERGY FUNCTION GIVEN B{6), CAPACITOR CHARGE FUNCTION
GIVEN BY (10), AND SOURCE VOLTAGE GIVEN BY(11).NOTE: IN THE TOP TWO GRAPHICS VERTICAL AXIS VRIABLES ARE RENAMEDIN
ENERGY UNIT(J) AND CHARGE UNIT(Q), RESPECTIVELY SINCE THE INTEGRATORS INSIDE THE METER BLOCKS WORK WITH VOLTS
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TABLE 1. INSTANT VALUES OF THE VARIABLES OF FIGRE 5 (OBTAINED FROM THE“OUTPUT FILE” IN PSPICE MEDIUM BY TAKING
DATA EVERY 0.39)

TIME (s) Ws (9) Q(C) (Ws/Q) (V)
0.00 -0.025 0.005 5.00
0.30 -3.34 0.67 5.00
0.60 -5.92 1.18 5.00
0.90 -7.93 1.59 5.00
1.20 -9.50 1.90 5.00
1.50 -10.72 2.14 5.00
1.80 -11.67 2.33 5.00
2.10 -12.41 2.48 5.00
2.40 -12.98 2.60 5.00
2.70 -13.43 2.69 5.00
3.00 -13.78 2.76 5.00

Finally, the validity of the energy consation law given by (9) for the example is observed,
from Table 2 and Figure 7 below, after the energy meters conreatess the circuit components as in
Figure 6.

Wr

=

FIGURE 6. CONNECTION OF THE DESIGNED ENERGY METERS TO THE CIRCUIT COMPONENTS IN ORDER TO MEASURE THE ENERGFES O
THE COMPONENTS

TABLE 2. INSTANT VALUES OF THE VARIABLES OF FIGURE (OBTAINED FROM THE“OUTPUT FILE” IN PSPICE MEDIUM BY TAKING
DATA EVERY 0.35), ILLUSTRATING NUMERICALLY THE LAW OF ENERGY CONSERVATION

TIME (s) we (J) Ws (J) Wr (J) I WJ)

0 0.00 -0.02 0.02 0.00
0.3 0.37 -3.34 2.97 0.00
0.6 1.16 -5.92 4.76 0.00
0.9 2.09 793 5.84 0.00
1.2 3.00 -9.50 6.50 0.00
15 3.82 -10.72 6.90 0.00
1.8 453 -11.67 7.14 0.00
2.1 5.12 -12.41 7.29 0.00
2.4 5.61 -12.98 7.38 0.00
2.7 6.00 -13.43 7.43 0.00

3 6.32 -13.78 7.46 0.00
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Resistor Energy by Eq. {1.5)

Capacitor Energy by Eq. (1.3)

Sum of Energies by Eq. (1.9)

12
Source Energy by Eq. (1.6

-16 T T T T T T
s 1.8 2.0s 3.8 4.8 5.8 .05 7.0

Tine
FIGURE 7. IN FIGUREG, GRAPHICS OF THE ENERGY FUNCTIONS AND THEIR SUNLLUSTRATING THE LAW OF ENERGY CONVERSATON

3. CONCLUSIONS

In this study a charge-meter and an energy meter have been designed and sucdessfdllyn
simulation medium, thus exhibiting the educational role of the powsifoulation software Orcad
PSpice in Electrical Engineering. In the worked example, utilizing the newsntterstandard definition
of voltage has been verified and the rule of conservation of energeda®bserved.

In conclusion, the simulation results have proven to be illustrative argistent to the theory
underlying the analysis of electrical circuits and shown that OrcadtdSgeing highly visual, is very
useful in the test and measuremehélectrical circuits.
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MATTERS OF SATELLITE QUEUING NETWORK DESIGN
IN KA-BAND FOR REPUBLIC OF KAZAKHSTAN
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ABSTRACT

This work was carried out within the framework of research oppibiga of usingKa - band satellite
communication systems in the Republic of Kazakhstan. Paper deals aithulti-beam coverage in
Kazakhstan (the distribution of beams in area and determine their capacitigl] as evaluation of the
main parameters of subscriber channels. The need for this researchewtastite fact that the design of
multi-beam network for Kazakhstan is important to consider a distinetamn distribution of the
population (or potential users), low average density (about 6 person&m.) and a fairly significant
differences in some areas of the territory on the rain intensity.

Key words: satellite networksKa-Band, multi-beam antennas, bandwidth, signal-code constructions
1. GENERAL

Recent years, the accelerated development of Ka-bandas a global trend ietbbsaatellite
communication. A considerable number of works devoted to the reviewisiing and planned satellite
queuing systems [1-3], operating experience [4] and the refulesearch on the optimization of their
parameters [5-7]. Before application of multi-beam technolbgytovision of broadband services to the
mass consumer in Ka - band was considered less profitable becauseegfdlierra super-cheap VSAT -
terminals. With an advent of queuing systems, which are based onhhe#&a@pplication of multi-beam
receiver and transmitter onboard antennas, the above mentioned problezeiaslved.

The present work was carried out within the framework of reseamtrivities for application
of Ka-band satellite communication systems in the Republic of Kazakfigtanwork is devoted to the
study of multi-beam coverage in Kazakhstan (the distribution of the beérte grounds and the
determination of their capacity), as well as the evaluation of the maimena of subscriber channels.
The need for these studiesis due to the fact that the design ofpathithretwork for Kazakhstan it is
important to take into account the pronounced uneven distributioe pbitulation (potential customers),
lower average density (about 6 persons / sq km.) [8] and is qugaeificsint difference on the territory of
the individual zones of intensity rain. The most densely populated regiare 1 sg.km for about 20
people, is the South-Kazakhstan region, and the most sparsely popetatedwith a minimum density
of 2.3 people per 1 sqg. km. kiris Aktobe region.

Levels of rainfall intensity exceeding the 0.01% of the year duratiomgehftom 10 mm / h in
the western and central regions of up to 30 mm / hour in the East Karaidgitan [9].

When choosing a geostationary satellite orbital position 58.5 E stagedeyvsts taken into
account the fact that Kazakhstan submitted to the ITU in the Ka-bandidgrasition 3 applications [9]
(the latter KAZSAT-1R with a priority date of 11.14.2012 and was vaitd 80 / 03/2018).
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Among three options forming of working area and satellite distributipadity in the beams
considered in [5, p.1] for Kazakhstan (considering the uneveugiam density) is set equal distribution
of the beams of the grounds and the uneven distribution ofitapathe beams.
In accordance with the documents of ITU and CEPT for projected sateditigork the
frequency bands listed in Table 1 were selected.

TABLE 1. Frequency bands for Kazakh satellite

The transfer hub (CES) The transfeST
29,0-29,7GHz 30,0- 30,5GHz
The receptionhub (CES) The reception
18,3- 190 GHz 192-19,7GHz

Note: The hub - the central earth station (gatey@y)- subscriber (user) terminal.

In Kazakhstan satellite repeater is supposed to apply separate receiving andtimgnsaulti-
beam antennas (MBA), which will optimize the antenna maximum gain (MGgrltevel of the side
lobes (LSL) and reduce the cross-polarization radiation, and more presis&hin mutual consistency of
the viewing zones at the reception and transmission. The distributtbe bBams on the territory of the
Republic of Kazakhstan is shown in Figure 1.

FIGURE 1. THE UNIFORM DISTRIBUTION OF BEAMS ON THE TERRITORY OF THREPUBLIC OFKAZAKHSTAN AND THE UNEQUAL
DISTRIBUTION OF CAPACITY IN THE BEAMS

Working frequency range of 500 MHz, of the band 30,0-30%,2-19,7 GHz, is divided not by
4 but 8 liters (125 MHz each) with polarization (circular - left L andhtrig). The integrated frequency
resource will be 2500MHz (2 beams to 1 Liter, 6 - 2 letters and 3 |etibers).

To assess the throughput (C) of the forward and reverse subscrdmaretsh their energy
potentials EP and the threshold ratio of received binary symbols en¢ogh& power spectral density of
the noise - N(h}) were used

c % (1)
p
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Let us consider the work area on the satellite uplink beams (revdrseribar) channel. The
main characteristic of the satellite transponder (ST) receiving channel is & tacibr

G
_ rec 2
Q== (2)

where Gy = 27843 / p? [10] —is ST receiving antenna gain, T = 1000 K [7, p-i§ noise temperature of
the receiving path STr. The work area will be characterized by a quality €actot6,9 - 30 = 16.9 dB /
K.

As for the determination of the energy potential of the chaiinisl important to know the
attenuation in the rain, calculations for the city of Ust-Kamenogoask intensity of 30 mm / hour) at 30
GHz for a circularly polarized radio signals in accordance with the procedutee ITU [11] were
performed. The calculation results are shown in Table 2.

Through put of reverse user channel was determined under the condlitiahe probability of
erroneous reception of the transport stream packets is not moredth@Tloutput at 1 W bandwidth Af
=125 MHz and the energy potential of the chaimméll.1 dBHz).

TABLE 2. 30 GHz RADIO SIGNAL ATTENUATION (CIRCULAR POLARIZATION) IN THE RAIN AT DIFFERENT PERCENTAGES OF TIME
EXCEEDING

The percentage of time exceeded AttenuationdB
0,1 9.8
0,01 25,6

Calculations showed that in the case of input data for clear weathevhandusing the SCM in
standard DVB-S2 [QPSK (m = 2), FEC (r = 9/10)] reverse channel througlipbe 5.26 Mbits / sec. In
this case, the required frequency resources will be 2.94 MHz. The obtaihed of the throughput
corresponds to about design parameters of Inmarsat-5, where the liekenséh an antenna diameter of
0.6 m is set to maximum speed of 5 Mbit/s. Table 2 shows th#dgbef signal in the rain (0.1 percent
of time) is 9.8 dB. In such weather conditions throughput scgmifly reduced (up to 550 kbit / s). The
transition from rain to a new option (QPSK, r = 1/4) will increaseuhige to approximately doubled (up
to 1.14 Mbit/s). Usually downloading of the reverse channel is relativelywhich makes it possible to
use the reverse channel unclaimed resource for the organizatioleofsurveillance systems [4, p.1].

Throughput offorward user channelsis determined at 20 GHz, prothdédhe probability of
erroneous reception of the transport stream packets are not moredthénith a satellite transponder
EIRP 65.9 dBW bandwidth Af= 125 MHz and the channel energy potential of 90.2 dBHz).

Calculations showed that in the case of input data for clear weather, andusing the SCM
option forDVB-S2 standar@B8-PSK (m = 3), FEC (r = 9/10)] forward subscriber channel thrpughvill
be 224 Mbit /sec. In this case, therequired frequency resource will.6®18z. Signal loss in the rain at
20 GHz (0.1 percent of time) is 5.1 dB. In such weatheritond throughput decreases to values 69.2
Mbit/s. The transition in the rain to a new option (8-PSK, r = 3/5) will rhisevalue of the throughput up
to 162.2 Mbit/s. The transition in the rain on the option (QPSK, r 4ilbjaise the amount of throughput
up to 175 Mbit/s (with the occupied band will be approximately 110 MHz).

The total throughput of forward user channels in clear weather will (224
+6*448+2*672)=4480 Mbit/s. The specific rate determines the number otrdudrs, who can be
connected to the network. tid focus on the specific rate adopted for cable networks, such dst&) i
is possible to connect approximately 149 thousand subscribecspitbvide a service similar to Wild-
Blue and available in the U.S. today, it is possible to connect the 44.8 milbisoribers [4, p.1].

57



INFORMATION TECHNOLOGIES
2. CONCLUSIONS

10 beams with an angular size of 0,75° are determined in dc&ger of building a multi-band
satellite operating in the territory of Kazakhstan.

Energy potential of subscriber channels increases by about 10.5 dB tratisition from a
single-beanto multi-beam coverage area of Kazakhstan ( = 0,75°).

The results of reverse subscriber channels through put calculationshuawe that by selecting
the signal-code structures (paramétg) can be provided with value in the range of 5-6 Mbit/s, which
corresponds, for example, the design parameters of satellites of thedtfksp. 1].

The total throughput of forward user channels is 4480 Mbit/s, whiaha specific speed of 100
kbit/s will let to connect 44.8 million subscribers to the network.

REFERENCES

[1] Anpilogov B. (2011) Satellite queuing system in the-Khand, Technology and Communications,
Special Issue Satellite communications and broadcasting, p116 -

[2] Anpilogov B. (2011) Application to therticle “Satellite queuing system in the Ka-band.
Technology and Communications, Special Issue Satellite communicatidris @dcasting, p. 96 -
98

[3] Testoedov N. (2011) Plans of the Russian satellite constellation in the Ka-mapebncies.
Technology and Communications, Special Issue Satellite communicatidris@adcasting, p. 12 -
13

[4] CisarL. (2011 Ka-band world experience of 2010. Technology and Communicatioasjgbpssue
Satellite communications and broadcasting, p. 5D -

[5] Afonin A., Gavrilov K. 011) Satellite Networks mass of broadband Internet access in the Ka -
band: trends, analysis solutions. Bulletin of the Russian AcademytafdNi&ciences, 4, p. 4 -9

[6] Babintsev A., Losev A.2011) Finding the optimal parameters multi-beam satellite system.
Proceedings of the NIIR, 2, p. 351

[7] Satellite communication network: Textbook / VE Stones and dr. M. LLC "Military ParagéQ -
608s.

[8] The number and density of population in Kazakhstan / Electronic rescuiede of access:
http://www.stat.kz/publishing/Documents/Hacenernune.pdf

[9] Broadband satellite communications in Ka - band: a systematic approach latidnso -
Presentation of the company Astrium. - ITU Regional Workshop, AlnBafySeptember. 2012

[10] Applications of the Radio Regulations, 2(®1.: 2004

[11] Recommendation ITU-R P.618-10 Propagation data and prediction rmatepdred for the design
of communication systems Earth - space

[12] Electromagnetic compatibility of satellite communication systems. Ed. LY Cantor.addzdrina.
- Moscow: NIIR, 2009. - 280 p.

58



INFORMATION TECHNOLOGIES, M ANAGEMENT AND SOCIETY 2014,VOLUME 7,NoO.1.

AUTHORS’ INDEX

AITMAGAMBETOV A. 55
ARTEMENKOV S. 10
BEKTEMYSSOVA G. 44
BuTtuzov Yu. 55
DyakON A. 5
FERIKOGLU A. 48
GONTAR B. 36
| PALAKOVA M.T. 21
KOKER R. 48
KUANDYKOV A. 44
KURMANGALIEVA B. 44
PEHLIVAN . 48
PETROVA M.M. 29
SARIY. 48
TOREKHAN S. 55
USKENBAEVA R. 44
VARBANOV S.V. 29

59



Informacijas Information
Sistemu -—— . [SMA ca—— Systems
MenedZmenta = & Management

Augstskola Institute

Information Technologies,
Management and Society

2014, Volume 7, No.1

Riga, 2014



EDITORIAL BOARD:

Prof. Yuri Shunin (Chairman of the Board), Information Systems Management Institute, Latvia,
Prof. Victor Gopeyenko (Editor-in-Chief), Information Systems Management Institute, Latvia;
Prof. Igor Kabashkin, 7ransport & Telecommunication Institute, Latvia;

Prof. Kurt Schwartz, GSI, Darmstadt, Germany;

Prof. Martin Stanton, Birmingham College of UK, United Kingdom;

Prof. Arnold Kiv, Ben-Gurion University of the Negev, Israel;

As. Prof. Alutis Gruodis, Vinius University, Lithuania;

Prof. Vladimir Soloviev, Cherkassy National University, Ukraine;

As. Prof. Victor Chlaidze, Information Systems Management Institute, Latvia,

Prof. Irina Kalenyuk, Institute of Economics and Law, Ukraine;

Technical editor: Nataly Burlutskaya, Information Systems Management Institute, Latvia
Host Organization:

Information Systems Management Institute, Latvia —
Roman Dyackon, ISMA President;
Marga Zhivitere, Rector

THE JOURNAL IS DESIGNED FOR PUBLISHING PAPERS CONCERNING THE FOLLOWING FIELDS OF
RESEARCH:
mathematical and computer modelling
mathematical methods in natural and engineering sciences
physical and technical sciences
computer sciences and technologies
nanotechnologies and nanodevices
electronics and telecommunication
logistics, telematics and transport technologies
economics and management
nanomanagement and nanothinking
e social sciences
Articles can be presented in journal in English. All articles are reviewed.

EDITORIAL CORRESPONDENCE

Information Systems Management Institute / Informacijas sistému menedzmenta augstskola
Lomonosova 1, Bld. 6, LV-1019, Riga, Latvia. Phone: (+371)-67100593. Fax: (+371)-67241591.
E-mail: isma@isma.lv, http:// www.isma.lv

Scientific and research journal of Information Systems Management Institute (Riga, Latvia)
The journal is being published since 2008.

ISSN 1691-2489 Information Technologies, Management and Society. 2014,
ISSN 2255-9345 Volume 7, No.1.
Editors Yu.N. Shunin & V.I. Gopeyenko.
Information Systems Management Institute, Riga, 2014
Copyright©isma2014 Lomonosova 1, Bld. 6, LV-1019, Riga, e-mail: isma@isma.lv, on-line: www.isma.lv


http://www.isma.lv/
mailto:isma@isma.lv

INFORMATION TECHNOLOGIES, MANAGEMENT AND SOCIETY 2014VoLuME 7,No.1

EDITORS' REMARKS
A Psalm of Life

Tell me not in mournful numbers, Trust no Future, howe'er pleasant!
Life is but an empty dream! Let the dead Past bury its dead!
For the soul is dead that slumbers, Act, - act in the living Present!
And things are not what they seem. Heart within, and God o'erhead!
Life is real! Life is earnest! Lives of great men all remind us
And the grave is not its goal; We can make our lives sublime,
Dust thou are, to dust thou returnest, And, departing, leave behind us
Was not spoken of the soul. Footprints on the sand of time;
Not enjoyment, and not sorrow, Footprints, that perhaps another,
Is our destined end or way; Sailing o'er life's solenm main,

But to act, that each tomorrow A forlorn and shipwrecked brother,
Find us farther than today. Seeing, shall take heart again.
Artis long, and Time is fleeting, Let us then be up and doing,

And our hearts, though stout and brave, With a heart for any fate;

Still, like muffled drums, are beating Still achieving, still pursuing,
Funeral marches to the grave. Learn to labor and to wait.

In the world's broad field of battle,
In the bivouac of Life,

Be not like dumb, driven cattle!
Be a hero in the strife!

Henry Wadsworth Longfellow" (1807-1882)

This volume presents the selected papers of the annual International Conference
Information Technologies and Management (2008, Riga, Information Systems Management
Institute). These papers are divided in two basic topics of Conference, namely, Information
Technologies and Analytical Management .

Editorial Board in accordance with the Journal’s policy proposes the various topics for
possible publications, namely, mathematical and computer modeling, mathematical methods in
natural and engineering sciences, physical and technical sciences, computer sciences and
technologies, nanotechnologies and nanodevices, logistics and transport technologies,
economics and management, innovative education, system theory problems and system
analysis

We hope our journal will be interesting for research community, and we are open for
collaboration both in research and publishing. We also hope that journal’s contributors will
consider the collaboration with the Editorial Board as useful and constructive

J
.g&:&” e Yu.N. Shunin
!/ / T2 '

P o o< <,, V 1. Gopeyenko

EDITORS

¥ Henry Wadsworth-Longfellow was a powerful figure lie tcultural life of nineteenth century America. Bori807, he had
become a national literary figure by the 1850s anaidd-famous personality by the time of his death i82.8
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INTEGRATED ASSESSMENT OF COMPETITIVENESS OF
NATIONAL HIGHER EDUCATION SYSTEM

ANTONINA DYAKON

Chernihiv State Institute of Economics and Management
E-mail: antonina.djakona@isma.lv

ABSTRACT
The main indicators of the national higher education syst@mmpetitiveness are analysed in the atticlethe
article is represented the integrated assessment of competitivenesseofdagbation of Ukraine to determine the
basic prioities of implementation of the state policy of development of national higher education system’s
competitive advantages.

Keywords: national higher education system, higher education institutitegrial index, estimation algorithm
1. INTRODUCTION

Statement of the problem. The higher education system is one ofthalrivers of innovation
development of the national economy and thus the country's competiiszen this regard, the need for
updated and effective implementation of public policy formation of competitidvantages and
development of higher education system in Ukraine based on the stkely pérformance indicators and
parameters of activity of domestic universities over the past decades. Analyticaterfation of the
competitiveness of the national system of higher education, alongavgithtistical analysis of the main
parameters of the domestic institutions of higher education prowddble implementation of integral
evaluation of the influence of groups of indicators. Analysishef level of competitiveness and the
potential formation of competitive advantages of the national higher edusgsitam should be based on
the principles of unity, consistency, consistency and integrity.

Analysis of recent research and publications. Various aspects of the furgtianih
development of the higher education system are the subject of reseanahyocientists, in particular:
Kalenyuk I.S., Andruschenko V.P. Nikolaenko S.N., Kuklina O.V., Kholgaikl., Tsymbal L. I. and
others. Along with this, a permanent research questions require amalgisistegrated assessment of the
basic parameters and trends of the national higher education system.

Statement of the problem. The aim of the article is to conduct an integratedresgestthe
competitiveness of the national system of higher education to $upmormain directions of its
development in the medium and long term.

The main material. Detailed algorithm of the integral evaluation of the competitiseof the
national system of higher education is presented in Table. 1.

TABLE 1 Detailed evaluation of the competitiveness ofalgerithm

Phase [ Feature, content phase
1 | 2
Defines the objectives and modalities of the organization - the oWtlee mformation resources
An information system organization, the necessary basthdogystem analysis
Organization of baseline data collection

Formation of a group or individual Criterion must meet the following basic requirements:
performance criteria, defined as a measur| - Have a clear physical meaning;
for comparison of quantitative indicators iff - Be defining and respond to the main purpose of the system, grhsyscomponent;
the study with respect to the operation of | - Take into account the main factors that determine the levetofigeof the system;
funds spent and the results obtained - To be critical to the analysed parameters and sufficientlsitbee to them
Is given by the matrix X, in which - the x11 - 4aj --- Xan
value of the j-th index of the i-th object | | ==+ == e oer

X =| Xjz .- Xijj - Xin

Xml  --- Xim --- Xmn

The initial data in the form of a matrix allows you to explorehange the values of the
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characteristics of different objects, or values of the chaistitsrthat describe the state of an
object over time

Is given by the vector K, the elements of | K = (k1--k --kn)

which reflect the impaance of the'findex !
Is given by the vector S, whose elements | Stimulants - it figures corresponding to the maximum value of theibdividual criteria.
take the values: Disincentives - it figures that correspond to the minimum value dfekseindividual criteria
« - 1, if the j"component-disincentives;
«+ 1, if the ] " component stimulator
Standardization specifications 1
(performance), as different characteristics| — the arithmetic mean of the characterisbi¢ =—Z X s
may be of different dimensions. To perfor] mi3

the operation defined

1
18 2
- standard deviation of thdcharacteristico; = _Z(Xii -X j)z ;
miz

) — X = X
— standardized valué"jobject Z; = .
i
Formation of a standardized matrix 71 2 Zn
X=| z1 Zjj Zin
Zmt -+ Zim - Zm
Calculation of etalon-point etalon-point created by the rule of characteristics - stimulaletsted characteristics with

maximum values, and of the characteristics - disincentiwgth-minimal
Ranking objects based on characteristics | This stage has an important place in the comprehensive analysio cases:

the reduction 1) when it is necessary to compare the state of several obgs¢sl on a uniform system (
indicators;
2) The cord is not necessary to compare the results of operatag object over time
Assessment ranking places Determined by the distance between the points that characterize the abpetsstudy and thg

1
reference pointPg : Cq = [Z(Zik - Zk)ZF

The distance between the i-th element an| _ g5 meq vector values of the distandes = ( ClOCZO---CmO)
the point can draw preliminary conclusion

about the object-place ranking in the quali - Determined by the arithmetic mean of the distances bettheeirand the object and the poi
assessment system Po:g, L ic‘o;
mi3

m 2
- Calculate the standard deviation of the pol : o :{%Z(Cio— PO)Z}
i-1

- Quality Score is calculated functioning of the i-th objegt= Co+ 204

You can refine the calculations, defining evaluation= 1—% , which is interpreted as follows:
0

the quality of the object, the higher the index value is closer to unity
Source: compiled by the author on the basis of [1; 6-7

Consolidated integral indicator of the competitiveness of the nationahsgsteigher education
can usefully be measured by the following formula: 1=0,1A+0,1B50;+0,3D+0,15E+0,2F,

And where - consolidated integral indicator of the competitiveness ofatienal system of
higher education;

And - an integral component of intellectual and labour to ensure the titwemess of the
national system of higher education;

In - integral indicator logistics competitiveness of the national systdrigbér education;

C - an integral component of financial support the competitivenesseohational system of
higher education;

D - an integrated indicator of the internationalization of higher education;

E - an integral component of knowledge transfer of the national systemhafriéducation;

F - integrated performance indicator of scientific and technological activities.

Weight values of the coefficients for the calculation of the consolidated integlak iof
competitiveness of the national system of higher education are preseftdde. 2:
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TABLE 2 Weight values of the coefficients for the deteration of the consolidated integral index of compathess of the
national higher education system

o “— © — = = Q
o= = = e S« « 09 e B2 w5
w 2« O c e «— O ¢ O 4w O c e = Ec o c € ¢ oY% O ¢
SEOSgQ g °9¢8 5698 ~ 208 |5 688 |5,£8
x5 05w S 0gE Saungk S23RE |8 =BE |S95%
S ndC Sn =g c Q0= [ E%>~o ] c > 8 T Q= O
TUWRO55 | 282055222805 |cfhs5g|e NOSGLc 355
. Sg 5o ETR S 03 | 8PS 00 |60 CLTTDTNT O oS
indicators 85209 |g58209|cgl_-o0on | 2ulog|ESc8oEZ20Q
C8ET5° |O8E25°|50EC5°|o8658 |z 2659 s88sY
TLoo<c T~ ©@6< S500< SOF< 5 ®8E |5L2c<
20 2R2 o 22 oc 2TR2 =2 c @ © E£Ec€2 |goR2
_Egcc Q gcc E-..:gcc ggmc 2 Sof [ggc€
o £ o = 0o =x5 = £S =
weight ratio 0,1 0,1 0,15 0,3 0,15 0,2

Source: Calculated by the author

First of all we define the integral index of intellectual - staffing competitiseimd the national
higher education system. Components of the projected figure electetldéng parameters: number of
students, the number of trained professionals, the number ofatgastuidents, the number of doctoral
students, the number of scientists, the number of PhDs in the egoti@mumber of doctors in the
economy, the number of specialists engaged in scientific and scierntfitinical work, the number of
authors of Industrial Designs.

Integral indicator of the effectiveness of the national system of higherteducabased on a
consideration of the dynamics of the following parameters: the volumeompleted fundamental
research, applied research performed by volume, the volume of completéopderd, the volume of
completed scientific - technical services, the volume of completed scientific@@entific - technical
work on the creation of new products, the volume of performedtffeand scientific - technical works
on the development of materials, the volume of completed scientific and fecietéchnical work on the
creation of methods, theories, and the volume of completed scientifecamdific - technical works on
the development of technologies.

The calculation of the above-mentioned partial indicators in order to calculate thelinteg
composite index of competitiveness of the national higher educatitensysquires the construction of
each of these matrices observation. Matrix describes the observations talyhef she values of partial
features. In the next step narrows the space in order to improve thealitiand exclusion of features
does not significantly affect the productive indicator. This requires estimafiahe coefficient of

S S fl m — - qm B L .
variation: v, :f, S = E;()ﬁ %)% %, ZE;X” , where x — the value of i-th index for the j-th
J = =

year; x_J the arithmetic average value of i-th indesj;— the standard deviation of the i-th indexj; -

coefficient of variation of the i-th index [1; 6-7
Subsequently composed calculation table for calculating the coefficient of varkdioeach j-
th indicator to check the following inequality; < e, where e - limit value [1; 6-7].

If the value of the index is less than the value of Vj e = 0,01, theme figures have
quasiconstant and excluded from further study, and all indicatorsimeig after the elimination of
unnecessary and quasi are considered equivalent [1; 6-7]. The anabygesighat in this case none of
the indicators is not a quasi-permanent. Features included in the obsemation heterogeneous, as
describe various properties of objects having different units of measnte Therefore, to be
implemented prior transformation is to standardize signs. This convessigerformed in accordance

with the formula:, _* —% , where x - values of j-th indicator for the i-th periog;- the arithmetic
Il S 1

]

mean of the j-th indexg;j - the standard deviation of the j-th index [1; 6-7].

Matrix of normalized indicators for each of the integral indices. WbiBaming a point-reference
(PO) of indicators stimulant elected the maximum values, and of indicafisincentives - the minimum
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value, i.€.:P(Zy,..., Zy -1 %, )» Wherez, =maxz,, ke J; z, =minz,, ke J, J- Many indicators of

stimulant [1; 6-7].

In the next step we calculate the integrated assessment, which is exmessefbrm of the
integral index. For this purpose, firstly, to determine the dista@i®) between the points characterizing
the studied elements and the reference point PO.

C
Secondly, using the formulas determine the value of the integral ifggx . :1—0—'0,
0
_ _ m 1o — :
C,=Co+2S, Co:%Z;C.o, S$= EE(QO‘Q)Z [1; 6-7]. c,0=\’k:1(4k—zm)2, where i=1,2,.....m,

k=12,....,n
Dynamics integral indicators ensure the competitiveness of the natiohal kiducation system
is displayed in the Table. 3.

TABLE 3 Dynamics integral indicators ensure the competitgs of the national higher education system

integral indicator

T00C
200¢
€00¢
0T0Z
T10C
210¢
€10¢

0002
002
G002
900¢
1002
8002
600¢

Integral component intellectually -

° - 0,12| 0,18 | 0,17 | 0,26 | 0,28 | 0,38 | 0,44 | 0,48 | 055| 0,56 | 0,55| 0,52 | 0,36 | 0,23
staffing competitiveness

absolute deviation
(+/-) Until 2001 p.

The value of the integral index of the|

material - technical support 0,12 | 0,14 0,2 | 022)]025| 0,14 037|062 05 | 0,38 | 0,28 | 0,51 | 0,27 | 0,19
competitiveness

absolute deviation (+/-) until 2001 p.| - 0,02 | 0,08f 01 | 0,43] 0,02 025] 0,5 | 0,38 | 0,26 | 0,16 | 0,39 | 0,15 | 0,07
The value of the integral indicator of

the competitiveness of financial 0,18| 0,26 | 0,32 | 0,37 | 0,43 | 045| 0,49| 052| 06 | 0,66 | 0,63 ] 0,81] 0,82 ] 0,8
security

absolute deviation (+/-) until 2001 p. - 0,08 | 0,14 ) 0,19 ] 0,25 0,27 | 0,31 | 0,34 | 0,42 | 0,48 | 0,45 | 0,63 | 0,64 | 0,62

Value of the integral indicator for
knowledge transfer of the national 0,15| 0,17 | 0,21 0,28 0,36 | 0,36 | 0,49 | 0,62 | 0,69 | 0,56 | 0,61 | 0,76 | 0,8 0,87
higher education system

absolute deviation. (+/-) To 2001 p. - 0,02 | 0,06 0,13} 0,21} 0,21} 0,34 0,47 ]| 054 0,41 ]| 0,46 | 0,61 | 0,65 | 0,72

The value of the integral indicator of
the internationalization of the nationd 0,12 | 0,1 023 025| 025 0,23| 0,25 0,28 | 0,38 0,32| 0,16 | 0,22 ] 0,32 | 0,34
higher education system

absolute deviation (+/-) until 2001 p. - -0,02 | 0,11} 0,13} 0,13} 0,11 ]| 0,13 ]| 0,16 | 0,26 | 0,2 0,04 0,1 0,2 0,22
The value of the performance

indicator of the national higher 0,16 | 0,27 0,21] 0,3 0,44 | 0,46 | 0,66 | 0,73 | 0,78 | 0,61 | 0,62 | 0,64 | 0,83 | 0,87
education system

absolute deviation (+/-) until 2001 p.| - 0,11 | 0,05 0,14 | 0,28 ] 0,3 05 | 0,57] 0,62 ] 0,45] 0,46 | 0,48 | 0,67 | 0,71

Source: Calculated by the author

Thus, on the basis of the obtained results it can be stated quite sttelferctual potential -
human factors in ensuring the competitiveness of the national sgétbigher education. Along with
this, the problems of aging are updated scientific - teaching staff, ti@woaf talented scientists abroad,
and low interest young people in science - research activity owing teeldtévely low wages. The
calculations of the integral index material -Technical ensure the competitiventies radtional higher
education system suggest the existence of a number of probledesnistic universities in terms of
obsolete and non-operational equipment upgrades needed to provide educaliGe#raific processes.
Particularly urgent is the problem of delayed introduction of modgiormation - communication
technology in universities.

As follows from the results of the simulations performed by the iategrdicator of
internationalization of higher education, a significant public attention rechéréntensification factors
representation of national universities in the global educational and scientificuroiy\nimproving the
competitiveness of Ukrainian universities in the educational market isasiog the flow of students
(including foreign). Based on a comprehensive generalization of tHg istuo develop a well-founded
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consolidated integral indicator of the competitiveness of the national higlieatesh system, the
dynamics of which is reflected in pic. 1.

0,70

0, 0 0, 2 .
/{,5

0,50 0,51

0,00 T T T T T T T T T T T T T ]
200020012002 2003 2004 2005200 2007200 20092010201120122013

Picturel Dynamics of composite integral index of competitivenesh®hational higher education system
Source: constructed by the author.

2. CONCLUSION

Thus, we can conclude that there is a positive trend in the composibempar€e indicator of
the national system of higher education. Along with this, it is negegs@ocus attention on the fact that
the impact of higher education institutions directly determines the levekfdbmpetitiveness. Given
the powerful intellectual and human resource capacity of the highertieduchUkraine, in our opinion,
the impact of factors can be identified as one of the key factors in tsieanyy the competitiveness of
the national system of higher education at the national level.

Integral assessment of the competitiveness of the national higher edsyeiem proves the
existence of the Ukrainian universities powerful intellectual and humaaroesoapacity, completion of
which determines the effectiveness of the implementation of activities tovepineir competitiveness.
Problems of development of the system of higher education iaitékis concentrated mainly in the
parameters of logistical and financial support of teaching methods, fgesearovation, international
activities of educational institutions. Priority by the management of wgiilesy and government
regulation of higher education requires activation of factors associatedheitinansfer of knowledge,
efficiency and internationalization of the universities.
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ABSTRACT

In contemporary cross-cultural communication and education prodbeshaman decision making and
heuristics are often mistakenly evaluated by meana oértain standard scientific conceptiofor
example the tendency to consider human estimations of joint propasilthe Conjunction Fallacy may
be regarded as a form of scientific illusion. The transcendental psycholpgaab to perception makes

it possible to substantiateo-representation probability models which are compliant with human
perceptual psychology and heuristic judgment under uncertainty. Prespitdédcross-cultural
experiment provides for possibility to influeng@erson’s decision making process in predicted direction
varying perceptual and semantic situational parameters according to theoretingtes®iconnected
with co-representation model of events.

Key words: Scientific Conception, Heuristic, Transcendental Psychology, Perceptienaptesentation,
Probability, Conjunction Fallacy, lllusions, Cross-cultural Experimen

1. INTRODUCTION

In the present-day world scientific conceptions play an important raedial and vital activity
of the people. Scientific knowledge and models are of great value in elbwsiccommunication and
international educational standards. They actually often objectify universs-cutiural truth, which
make it possible to create explanatory models, integrate social medium, predictri@ma and results of
experiments, produce comparative studies and so forth.

Norm anchoring as general scientific method lies in objective norm detdiominand their
correlation with phenomena under consideration. In particular this & idopsychological diagnostics,
where individual qualities are compared to normative sample. Most testsnugsgchological practice
are normreferenced, i.e. the subject’s test scores are judged against typical test scores from a
representative group of individuals (norms). This involves the applicatitineafest to an appropriate
group of subjects and the construction of normative data. The protes#ting up normative data is
called test standardization.
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It’s possible to state that in mathematics normative knowledge is manifested in most general
form. Mathematical knowledge has universal character and often niaplemented in various sciences
and fields of practice. Especially it is widely used in education. Irctinigection mathematical models in
an even greater extent become normative. For example the model abiptphf joint random events
(or joint probability model) is often used for calculation of accidetttances and as a matter of fact has
become a norm for evaluation different causal occasions, which have anetber uncertainty of their
appearance. Joint probability model is widely used in contemporaryagaiu and is regarded as
universal explanatory mean in educational attainment of very diffetdttres. It is known also that
education is rather conservative element in different cultures and keepsutemand norms for a long
time. So revealing and understanding of these conservative thingsattea ofi topical interest.

At the same time on the whole heuristic decision making in differeptgsented real
circumstances disagree with probability theory model [8]. Thereforerédaisonable to count that this
model should not be used as unconditionally normative model for evaludtibaman behaviour in
uncertainty conditions. More than that - we argue against common sehithanddel is suitable for
evaluation of human decision making.

Thus we would like to show the limits afjoint probability modelks application as a normative
cross-cultural model using as basis theoretical provisions of coitssat communication [6] and
platform of transcendental psychology [5]. The last approach presgeateral foundation for critique of
a product basis paradigm and for development of a novel constriogteodological paradigm. We
consider psychologically valid mathematical model of joint probabifityoarepresented events and carry
out pilot cross-cultural study of estimated probability of accidental eventbeincircumstances of
predisposition to interpretation these events within the mod=l-tdpresented events.

2. HEURISTICS AND SCIENTIFIC DISCOURSE

Subsequent to the investigations of Tversky and Kahneman it is waNrkthat judgments
under uncertainty are often mediated by intuitive heuristi® 13]. Heuristics as intuitive judgments
occupy a position between the automatic operations of perception and the deldgezedtions of
reasoning. So they deal with the concepts as well as with the prexzapbe evoked by language and are
not bound by specific scientific natural laws.

According to prevailing explanation when people rely on representativeness or iktyatiab
make judgments, they are likely to judge wrongly becauseatttetiat something is more representative
does not make it more likely. Thus it can result in neglect of reldase rates based mainly on standard
probability models (as for example coin tossing or throw of dicedariees of a specific category cam b
easier to imagine or to retrieve than instances of a more inclusiveogat&@pnjunction can be more
representative than one of its constituents

The so called representativeness and availability heuristics [13] thereforeakarmmonjunction
appear more probable than one of its constituents, which break®mad$ie basic qualitative law of
probability — the Conjunction Rule: The probability of a conjunction, P(A&B), carexiteed the
probabilities of its constituents, P(A) and P(B), because the saterfor the possibility set) of the
conjunction is included in the extension of its constituents.

Thus so called “Conjunction Rllacy” is false belief that two events have greater chance of co-
occurring than either event by itself. This phenomenon was regaadedognitive illusion and
demonstrated in a variety of contexts including estimation of word fregugmrsonality judgment,
medical prognosis, decision under risk, suspicion of criminal actqditidal forecasting [B

In the well-known Bank Teller Study [13] subject receives description dbtlesving situation.

Linda is 31 years old, single, outspoken, and very bright. rBhjered in philosophy. As a
student, she was deeply concerned with issues of discrimination andsstaial and also participated in
anti-nuclear demonstrations. The question is: Which of the following altezsas more probable?

A) Linda is a bank teller.

B) Linda is a bank teller and active in the feminist movement.

11
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Most participants picked B and have fallen prey to the Conjunction Fallacy. It is nosiptes
for two events to be more probable than one of the events Hy itsel

As it was mentioned previously [4] the systematic character of violadibtie conjunction rule
makes it absolutely unclear - why such inadequate behaviour takes pthar@m so often? The
common answer to this question is contrasting heuristics and \ntuitferences to specific mental
logical operations and specific scientific gains as the rules of statisddhamaws of probabty. These
laws are then used as objective measure of the perceptual and cognitiesseso Fallibility of this
approach was studied in our work [Z]he error here is common to the positivist way of thinking when
scientists make abstract truth more concrete or real reifying it as a labjexftive reality and then
anchoring to it concrete events or phenoméiua. example, when “culture” is described in positivist
ways, it is reified or essentialized [6]

Following this line it is possible to state that opposition of scientificadisse and heuristics is
not right neither from the point of view of their difference as baingjlar, nor - of their similarity in
being various. The opposition as such emerges when researchers filff¢hent results of tw
psychological processes within equal environmental conditions. Oer@aamination it is possible to
notice that context situations for logical mental and perceptual intuitive operaten#ferent and thee
psychic processes have very distinct nature. Thus simple comparatiyeejoid model is hardly
applicable in this case.

Behaviour according to scientific model may be more or less easily actasvadresult of
special education, while on the whole this is not the same for tiesiriScience itderelies on numerous
intuitive grounds and heuristic operations (discrimination, identificatisspciation and so on). It is also
known that being distinct from the scientific discourse heuristicexsted since the beginning of time
and people relied on them long before scientific laws have been discolegending upon intuitive
judgments, often presented in the form of specific legends gttisjpeople during a long road of their
historic development have been in many ways quite successful initbeictivity both in relations to
nature and interrelationship.

On the basis of myths’ analysis clinical psychologist J. Peterson concluded that “the only
alternative to presuming that everyone unfortunate enough to live prior tareof the scientific age
was pathetically ignorant, despite their incontrovertible success at surviving”, is to suppose that
“objective world is something that has been conjured up for us recently — absurdly recently, from the
perspective of evolutionary biology” and “the environment of human beings might well be regarded as
“spiritual,” as well as “material” [10].

Methodologically this way of thinking comes from constructive apgroacsociology 14],
which assumes the fact tHatbserver interacts with reality via his or her perspective in such a way that
reality is organized according to the perspective”. In culture theory “the constructivist paradigm avoids
the reification of culturgeither in its objective sense of the institutions or in its subjective sense of
worldview”. “People ... are constantly in the process of interacting with the world in ways that both
express the pattern of the history of their interactions and that contribute to those patterns” [6].

Special constructive approach in psychology of perception was develtgpéd. Mirakyan
(1929-1995) and his group at the Psychological Institute of tlssi&u Academy of Education. It was
called the transcendental psychology approach and implies special methd&dldgwas developed to
overcome crucial limitations and contradictions inherent in traditional approaclpesception and is
strongly methodologically correlated with embodied cognition and enactipeoagh [2, 3] and
understanding of psychic activities as “an ability to strongly feel in mind” (kansei) [4.

Transcendental psychology methodology focuses upon the undetigimggendental processes
and upon the principles that support the flexibility needed to create complex, coherent representations
under different stimulus conditions. The central idea, that the gengpativeptual processes are different
from emergent psychological processes dealing with perceptual imagesay be based on universal
formation of relations, suggested basic principles that can be applied to all pergeptesses,
regardless of their modality [5].

12



ANALYTICAL M ANAGEMENT

The constructive approach makes it possible to see that scientific neechgan evaluation of
human behaviour are not impeccable and when real human reasorpegfarmance and normative
competence (rational computation) diverge, more often there is somettong with the norms, not
with the reasoning [4]. In regard to conjunction fallacy it is atourse the case that probability theory
is wrong. Rather human behaviour is more complex and the maseélfor its evaluation is too rigid. The
transcendental psychology approach makes it possible to substantiaterobizdiility models which are
compliant with the human judgment under uncertainty.

Contemporary cross-cultural studies of geography of thought gptxiflifferent people of the
world obviously show that the scientific form of thinking lgase through long way of development and
scientific norms are not ubiquitous and equally intrinsic to differdmie groups of people. More than
that specific scientific conceptions are not uniquely true and their applicatwiters connected with
natural, cultural-historic, socioeconomic and other peculiarities of evolatidreducation conditions of
various nations [P

3. CO-REPRESENTATION PRINCIPLE | N PERCEPTION AND
M ATHEMATICAL MODEL OF JOINT PROBABILITY EVENTS

The transcendental psychology of perception states that perceptual gsdoetsde co-existence of
different alternatives providing the flexibility needed by any multifunctional perceptual and cognitive
system [5] This assumes that the nature of perceptual cognition is more complexindifferent from
common probability logic. According to the perceptual reality for dojgai it is more reliable to have
many defined and related features then just one feature. Thus perqapedses (unlike thinking
processes) display that the object with many simultaneous featuregibglém it is in fact more valid
and actual than abstract object with just a few abstract or randoneteatur

The corepresentation principle in perception means that images and their charactaristitse
products of underlying formation of relations and the work of nmieltimutual (unconscious and
conscious) tendencies. So image features are all connected and united wiphircéiss of their creation
and have all the time connection to the person to whom they are presented.

Thus the appropriate simple probability model suitable for explanation roamibehaviour under
uncertainty should be done with a glance ofgmresentation idea. Instead of taking a probability model
connected with tossing a coin or throwing lots we suggest fearios the usage of a locket. Let us
consider a tossing of the locket, which can be opened, holds natidrignitates a coin outside. It givés
incompatible states (A -head, B-tail, A&B, Nothing) with possible roughliaeghances (Figure 1). It is
easy to see that in this model conjunction event of opened locketulscbgnces with any of separate
locket coin states: P(A) = P(B) = P(A&B). Here P is probability of trenés in parentheses.

FIGURE 1. THE EXAMPLE OF A LOCKET IN FOUR STATES

It is clear that calculation of chances depends on a whole space of elemeatdsyasvwell as
on favourable set of events. They are in their turn determined by lagidabther operations which are
often implicitly feasible on the sets. If we consider also the logical conjun¢A&B) and disjunction
(AvB) operations on A and B events, then probability of just event A or B is still equals ¥4 and
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probability of two A and B events may correspond to AvB situatiod so will be equal %. That is 3
times higher than P(A). The disjunction of A and B events cooretgpto perceptual reality of objects in
the sense that if two features are thing specific then each of themsarspecific to this object. More
over in other case the existence of just one A or B event will bénicigde impossible.

Thus in psychological perceptuabdel of events’ probability perfectly reasonable is to suppose
that A and B events are more probable than separate A or B eventsstantiard probability model we
deal with separate random events while in presented psychological modeettie have common origin
or commorrepresentation medium.

The two models serve very different spheres of reality. The standatel komes from the lack
of knowledge about objective situation, while psychological perceptual madsugpose a certain
understanding of the situation starting from the self of a pefigmsing of a coin then assumes that only
one possibility of two (head and tail) is possible each time while wewvkthat two sides are
simultaneously presented on a coin. To consider the chances of A&Bhevents in this case is not
correct. These events do not belong to the same set of elementary events.

As we see here the knowledge about A and B events include multiple meadirnge number
of events connected with logical operations may be increased too. We Ifaaeringuity of conjunction
and disjunction operations and multiple events in disjunction operdtias.results in expansion of the
number of favourable events for A and B association and so psoiidhis case for higher estimation of
chances.

It may be noted that this ambiguity is not specific just fochelogical situation and is observed
in quantum physics, where it leads to difficulties in quantum measutenRerearchers need to “take
into account that the general physical operational situation for two measseis the situation where
they cannot necessarily be carried out at once (or together), inhgclantum jargon means that they are
incompatible”. “In this case, the conjunction for these properties, of which one is measured by one of the
measurements and the other by the other measurement, still existopsrational property, but the
disjunction does not necessarily exists as an operational property” [1].

More complex model of throwing the rhombicuboctahedron die may \mn emore
demonstrative in regard to the rate of conjunction probability (Figuréh)rhombicuboctahedron is an
Archimedean solid with eight triangular and eighteen square faces. Ther¢ idenfcal vertices, with
one triangle and three squares meeting at each. The rhombicuboctateditom seen as an expanded
cube (or an expanded octahedron) and as such includes six square aidesigihal cube from which it
is generated.

FIGURE 2. RHOMBICUBOCTAHEDRON

In throwing the rhombicuboctahedron die the chances to seeoinendirection a certain A&B
combination of two facets originated from primary cubic die arg@dneral three times higher than
chances to receive just one facet of this die.
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If probability P(any side) = 1/26, then P(A&B) =3/26. So in this &&@&&B)>P(A). In principle
the fall on the triangle side (probability P3) may be less possible tieariall on the square side
(probability P4). Putting P3 = 3*P4/4 it is possible to calculate that PAJAZEG*P4(A).

These modelling results clearly shows that P(A&B) > P(A) and they agteduman decisions
made in numerous experiments [8] and with results shown iwankr [4].

4. CROSS-CULTURAL EXPERIMENT

Strongly mathematical crepresentation probability model, which is examined above, is suitable
for explanation of human joint probability decision making and agvdb human psychology of
perception. To understand how it is working in reality we camigdpilot cross-cultural psychological
research for joint probability judgments of ogpresented events. According to the developed model we
worked out special logical inventory for measuring probability ofofiygtical events which can occur
simultaneously and have different basic rates. The tasks were made siniladadank Teller Study
shown above.

Herewith the number of choices was increasth the need to compare chances (more less or
equal) of A and A&B together with two more variants: A and B8l A&B. Situations in three different
tasks were organized in a way that the chance levels (rarity) ofdABarvents were done either
approximately equabr not equal: task 1 - P(A)<P(B); task 2 - P(A)>P(B); task 3 - R({#J P(B) are
together small. The chance level of co-existence of events was decreastaskdotask. This was done
with the aim to check how capresentation influences decision preferences of the subjects. Camparis
objectives in each task included the following decisions: P(A) as a@do P(B)- more, less or equal,
P(A&B) as compared to P(A) and to P(B) - more, less or equal.

The sample of observations included 20 Moscow students and jEEtsuftom Taiwan. The
engagement of two cultures had the purpose to receive more vaofarssbjects behaviour in
hypothetical uncertainty conditions and to reveal cross-cultural similaaitiéifferences in evaluation
of events’ rates.

The diagrams with experimental results are shown on Figure Figace 4 for Russian and
Taiwanese subjects correspondently. The columns show relative frequangézsentages for A and B
events in regard to the compliance and violation of the Conjunction RulRRuUssian and Taiwanese
subjects

100% | 1y
N N N N N N
90% ——§—§ §—§ §—§ N Compliance with
Bo% \ N N N the Conjunction
70% TN N N N
N N N N rule
60% 7 N N |
50% -—é—§ D -
40% -—Z N —Z - O Violation of the
30% ——é— I —gi — Conjunction Rule -
20% Y WEZ - | orobabiliti
“AOr 2 2 7 equal probabilities
I
AViolati
R ‘ 5 ‘ R ‘ 5 ‘ A ‘ 8 ‘ VIO'tEltIOHIOf the
Conjunction Rule
1. P(A)<P(B) 2. P(A)>P(B)|3. P(A), P(B)
are small

FIGURE 3. PERCENTAGE OF DIFFERENT TYPES OF ANSWERS SHOWING COMPLIANCE AND VIOLATION OF THE CONJUNCTION RULE
P(A&B) AS COMPARED TOP(A) OR P(B) - DEPENDING ON ASK SITUATIONS FORRUSSIAN SUBJECTS
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The Russian subjects better than the Taiwanese differentiate the rates dwBAesmants in the
situation of task 1. So B event is regarded in Russia much mobalge. Therefore the probability of
conjunction of events A&B in Russia is more strongly differeatljimated for A and B events.

In the situation of task 2 when P(A)>P(B) and coexistence oftewemrinciple is less possible
the zone of violation of the Conjunction Rule with equal probabilities of amebsingle events is much
broader. Cultural differences specify that Russian subjects betteimiliste probabilities of single A
and B events.

Characteristic is task 3 situation when both A and B events are ynliele the conjunction of
these events is also hardly probable. In this situation the Russi@etsiughow no difference between A
and B objectives at all while the Taiwanesghow very little difference and in both cases the percentage
of answers compliant with the Conjunction Rule is more than thigker than that of violation of the
Conjunction Rule.

The diagrams on Figure 5 shows relative percentages of answers’ preferences for one (A or B)
and two (A&B) events depending on task situations for Russih Taiwan. In both countries in
accordance with theoretical background the portion of subjects hpréferences for two events is less
for the third task than for the first task. The Taiwanese subjects aee aoriented towards one event
preference and so are more unyielding to the Conjunction Fallacy (rarkiiewioe Conjunction Rule).

100% s
N N Y § NN . . .
90% __§_§ S_Q §_§ Compliance with
8% N N N N N N the Conjunction
70% ‘—§—§ N D N\ - rule
60% \ § \ §—§
N N
50% | N - N
10% N . N [0 Violation of the
30% -—g % _2 B I I Conjunction Rule
20% A =7 Z - equal
ol n 77 ”
0; '_%_Z 7% 2 Y probabilities
’ Violation of the
Al B AlB AlB o
Conjunction Rule
1. P(A)<P(B) 2. P(A)>P(B) 3. P(A), P(B)
are small

FIGURE 4. PERCENTAGE OF DIFFERENT TYPES OF ANSWERS SHOWING COMPLIANCE AND VIOLATION OF TBBNJUNCTIONRULE -
P(A&B) AS COMPARED TOP(A) OR P(B)- DEPENDING ONTASK SITUATIONS FORTAIWANESE SUBJECTS

At the same time the number of people which prefer either omet ev two events as well as
people having no this preference stay relatively large in all tasks. This apmion means that different
tendencies of perception coexist in population providing variability afhdm behaviourin similar
situations.
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FIGURE 5. RELATIVE PERCENTAGES OF ANSWERSPREFERENCES FOR ONEA OR B) AND TWO (A&B) EVENTSDEPENDING ON TASK
SITUATIONS FORRUSSIA AND TAIWAN .

The results of the study are experimental and are based on pilot data. Nevetikglesay e
useful for further research and improvement of the questionnaire.

5. DISCUSSION

According to presented cross-cultural study there are certain cultéfiexkedtes between the
Russians and the Taiwanese in the estimates of the probability oéyeints. In particular, Taiwanese
subjects generally demonstrated appropriate behaviour closer adherere€tmjimction Rule. It may
seem strange to the Chinese people, who from a cultural pointvafsheuld be closer to a holistic way
of thinking than the Europeans. The explanation for this peculigritije fact that Chinese people in
Taiwan are already heavily Americanized and have quite embraced value attitutee$\Estern world.

It is known that many people of the East "strive to the West" andethers acquire Western quality to a
greater extent than is expressed in the West [9].

At the same time the variability of the Taiwanese behaviour isshidgfor example, one of the
Taiwanese subjects considered all the events in all the tasks equalaplerothat is, in all cases has
chosen equal probabilities. Among Russian subjects such behaviour wais abse

On the whole experiments show that variability of human behaviaigmficant and that it is
possible to adjust experimental conditions to receive people answers conmibtdtgher or lower
compliance with the Conjunction Rule. This has also been showur isarlier experiment [4].

This behavioulin fact doesn’t mean that human decisions specifically follow the Conjunction
Rule. Probability judgments are mostly fulfiled on the level of rather bropeciic set of criteria.
Human judgments are based on a perceptual and affective tendencies exprassadsal set of multiple
notions like representativeness, importance, believability, applicabilityespyndence, conceivability,
trustworthiness, reliability, etc. [7]. In this cross-cultural experit together with the perceptual co-
representation of the events important reference for the test were the |@diced of the ratio of answers
offered for selection. All this leads to a wide spread in the sample response.

Thus it is possible to state that formal probability judgment mahdene but not necessary the
most important and commonly used technique of choice. In assebsingrobability people can
intuitively consider the semantics of many situational factors andbposausal relationships, including
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the relative reliability, caepresentation and the actual degree of occurrence (plausibility) of the
respective events.

On the other hand the formal model determining the probability oforandvents is not
exclusive and the only correct model for the estimation of probabilities akiigs to a very simplified
system of event. In this regard, one can question the use ofdlisl mnd the rules for combining the
probabilities as the basis for determining the correct behaviour when iags#es probability of
hypothetical real events. In our opinion, the application of the criteria afahsical probability theory as
the rules for evaluation of human behaviour in the face of uncert@iniot correct. In psychological
practice we are faced with a different model of reality based on the peichpturistics, affective and
semantic trends expressed in a variety of cause-related concepts aidnstewhich include co-
representation conditions, general causal schemes and situational hints (ciwed) asstheir intuitive
and logical meanings [4].

6. CONCLUSION

Heuristics and regulatory scientific judgments can be considered essentialants of
intercultural communication, which are formed in the process of educattboamtributed significantly
to the ordinary psychological processes in different cultures, as well aotesges of scientific thinking
in psychology and other sciences. In particular, the now-familiar t§t@econcepts are often used as
standards and criteria in evaluating the truth of human psychology .ntited that this is not always
adequate to reality and can lead to a kind of scientific errors andrilfsidnich are persistent, due to the
generally recognized the importance and significance of scientific and tegiuabknowledge.

In particular, the normative model for calculation of probabilities of randaents is used as a
criterion for the correctness of the behaviour, which is definetthdavailability and representativeness
heuristics. 12, 13]. So, it is often stated that heuristics lead to incorrect resultheéhatte opposed to
scientific probability of judgment and are like the illusions of perceptithis forms a misconception
about heuristics, when their regularity is assessed in association witlatihematical model relating to a
narrow group of phenomena a particular type or mechanism.

According to the concepts of transcendental psychology [5] theepiie of perception as a
basis of the representativeness heuristic ideas are to a large extent conditiaghectdssepresented
properties of the process of perception. This corresponds to amaditted model, which theoretical
implications are consistent with the experimental results of the perceptuatits.

The above shows that, from the point of view of the probabitigoty the comparisorof
probabilities of an event A with the union of events A & B maybeon the right side depending on the
definition of the overall set of elementary evertie developed mathematical modelcofrepresented
events demonstrates that the probability of joined events may well exaeuothmability of certain
random events. Then the issue of verification of heuristics usarglard scientific judgment has a
different solution. The Conjunction Fallacy problem is removed emé#sis of erroneous recognition of a
classical probabilistic model as a universal model for probability estimations fielth of psychological
reality. The proposed new mathematical model basemhoepresented events is more consistent with the
perceptual heuristic results and thus partly also can be used to exphainlththis regard, it can be
argued that th&€onjunction Fallacy is not an error of the people being tested. It herratereotyped
researcherserror, taking a basic scientific theory as the norm, whityepplication is not completely
justified. As shown in the work, the subjects in this case judegibr logical and consistent in their
beliefs about the probability of assoedtevents: often quite naturally suggesting that two events have
higher probability to occur than each of these certain events.

This suggests that the Conjunction Fallacy is a sort of scientific illusiomay be regarded as an
illusion as it is based on the wrong presupposition. The basic concdpts@n has been seen as a
splitting between real performance and normative competence. Researtdersesfclassical models as
norms against which human reasoning can be evaluated (rather #difezmtions of it): when the two
diverge, it is concluded that there is something wrong with the rea@gorit with the norms.
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This type of understanding of illusive phenomena is common iry reaiences connected with
psychic activities. When standard scientific conceptions differ fundamentally é@mmon human
behaviour it is reasonable to check the limits of scientific models vehnEelused as a matter of right and
valid norms. It means that for instance scientific probability norfngomtemporary cross-cultural
communication and education processes have to be adjusted to fit complexfédalityan perception.

In general, we can conclude that human decisions under uncertamyuii-functional process
that is characterized by the coexistence of different (conscious and uncehsgnds contributing to the
perceptual and cognitive ability to perceive, understand and recognizeghenpgdgnon of objects and
situations, and to disclose the content of the outside ambient. Individoed gnd interaction of these
trends in the case of poorly defined situations is manifested inréisence of a large variety of multi-
valued variations in responses, significantly dependent on contextual influences.

The resulting probability values shown in cross-cultural and othesriexents [4 are largely
determined by situational preferences, taking into account various possitatales (including logical
negative, neutral and positive situational conditions). These conditions are d¢ausbd proposed
description and presented features or retrieved directly from the proposeditéitiout the presence of a
special mathematical context different subjects naturally conceptualize théprobdbility” in a multi-
valued way. Therefore, the tendency to consider pure mathematical represeaitttm probability does
not play a big role in decision-making. The model of reasoningraiccpto the rules of probability
theory, of course, may be presathamong the above trends. However, this kind of thinkingoisan
priority because it refers to a specific group of phenomena of reatitlyis unlikely to be evolutionarily
significant. In part, it becomes socially relevant in modern education,iggirticess is not widespread.

In this regard, the acceptance of the rules of special and obvioushplfisd common model
of calculation of the probabilities of independent random events as théastafor assessing the
psychological processes does not seem natural. Moreover the researchgtiothis norm does not
correspond to multivalued reality. The use of this normative behawvatside the bounds of its
applicability and its acceptance as a universal criterion applicable to the realityafcagental events is
leading to the emergence of a scientific illusion. Regulatory scientific defirofieational behaviour is
projected on the psychology of human decision-making under expbicitmplicitly defined uncertainty
i.e. in an area that is far from the direct applicability of this behavand is regarded as actually correct
behaviour that is universally applicable to any particular circumstances.

A person's ability to learn and acquire new stereotypes in thesacgsas an additional factor in
favour of the relevant law-making and the possibility to follow thensifie norm of behaviour that
demonstrate people specially trained in probability theory. The general nataiemtific theory in this
case is sufficient to justify the possibility of its universal application.

The considered alternative mathematical model of joint probability sém@sented events is
more valid psychologically and may be useful for better assessment of tesergptiveness and
availability heuristics (used when making judgments about the probalfiily event under uncertainty)
and setting scientific standards for evaluation of psychology of hibehaviour - standards, which are
commonly used in cross-cultural communication and education processes.
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